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The common Blue-eyed Grass of the eastern states, Szsyrin- 
chium angustifolium Miller, may be taken as representative of a sec- 
tion of the genus Svsyrinchium, embracing those species having 
simple leafless: stems with terminal spathes. The group of species 
so characterized, if not strictly a natural one, forms, nevertheless, a 
well-marked assemblage in the genus which it is altogether conve- 
nient to recognize. Nor is this subdivision entirely without natural 
status, for, taking the genus in North America as a whole, the degree 
of branching shown by the different species is seen to be correlated 
to some extent with their distribution. Thus the simple-stemmed 
species are, as a group, of more northern and alpine distribution 
than those which develop pedunculate spathes from one or more 
leaf-bearing nodes, while, on the other hand, the species having a 
definitely compound system of branching are all distinctively 
southern. 

Little inconvenience appears to have resulted from our imper- 
fect knowledge of this particular group of Blue-eyed Grasses, for 
long-established practice in the matter of identification has re- 
ferred the simple-stemmed plants, one and all, to the species S. 
angustifolium, under whatever name designated. <A very inter- 
esting series of distinct species has thus been overlooked. 

No account is here taken of the northwestern S. grandiflorum 
[Issued 18 July. ] ( 335 ) 
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Dougl., which forms a genus clearly distinct from Szsyrinchium, 
Pe] Pa] é 
nor of the yellow-flowered California species, S. Calfornicum 
Dryand and S. £/mert Greene, which again are not of the same 
» D 
gene ric type as our blue-flowered species. This matter will be 


discussed in a subsequent pape 


SISYRINCHIUM ANGUSTIFOLIUM Miller, Dict. ed. VII. 1759 


S. Bermudiana L. Sp. Pl. 954. In part.(?) 1753. 


S. gramineum Lam. Encye. 1: 408. 1783. 

S. anceps Cav. Diss. 6: 345. pl. 790, f. 2. 1788 

S. montanum Greene, Pittonia, 4: 33. 1899. 

Tufted, or sometimes of scattered habit, commonly 20-30 cm. 
high (8-56 cm.) stiff and erect, more or less glaucous. Leaves 
usually '% to 3, the height of the stem and 1.5-2.5 mm. wide 
(1-—3.5 mm.) linear and attenuate or sometimes slightly broadened 
upwards and acuminate, the edges usually serrulate-roughened : 
stems simple and leafless, or occasionally bearing a single leaf sub- 
tending one or two branches 5-12 cm. long, I-2 mm. or even 
3 mm. wide, wing-margined, the wings equaling or broader than 
the width of the proper stem, rarely narrower, more or less serru- 
late or denticulate-roughened, apparently never wholly smooth in 
the eastern plant: spathes erect, green or sometimes purplish- 
tinged ; outer bract 2-6 cm. long, surpassing the inner one 1.5-4 
cm., rarely less than twice its length, slenderly attenuate or broader 
and more abruptly acute, obscurely hyaline-margined, clasping for 
2-6 mm. at base ; inner bract 1.5-3 cm. long, hyaline-margined, 
acute to narrowly attenuate ; interior scales silvery white, narrow, 
usually about half the length of the inner bract: flowers 1-8, 
violet-blue ; perianth 10-12 mm. long ; stamineal column 4-6 mm. 
high ; pedicels erect or nearly so, 17-25 mm. long, shorter or 
slightly longer than the inner bract: capsules 4-6 mm. high, 
mostly oblong-subglobose and only obscurely trigonous pale, but 
often clouded with brownish-purple. 

This species is far more widely distributed than any other one 
of its genus, ranging from Newfoundland and New Jersey to Sas- 
katchewan and Montana and southward along the eastern moun- 
tains to Virginia and in the west to southern Colorado. I have 
seen no specimens from west of the Rocky Mountains. 

It is scarcely to be thought that the species holds true through- 
out this wide range and indications are that, even as here limited, 
it is still something of an aggregate and will be found to include 


at least several geographical races. 
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The more eastern plant must, of course, be taken as typical of 
the species. It ranges from Newfoundland and Quebec south to 
New Jersey and in the Alleghanies to Virginia. Specimens from 
this general region show more or less discoloration from drying, 
but not nearly to the same extent as in S. gramunoides. Speci- 
mens from Ontario to Saskatchewan and Colorado show little 
change of color on the herbarium sheet and differ further from the 
more eastern plant in being more glaucous and stiffer with leaves 
of rather thicker texture. Several specimens from British America 
are unusually slender and apparently small-flowered. Others from 
Minnesota are unusually stout and glaucous, and with some uni- 
formity have the spathes brightly colored with red-purple quite in 
contrast with anything seen from elsewhere, although the eastern 
plant sometimes has the spathes tinged with dull purple. Still 
other specimens from Minnesota are tall and slender and apparently 
scarcely glaucous, the spathes long and narrow, the flowers on very 
slender pedicels and with delicately membranous perianth. 

Several collections from Nebraska, well illustrated by Ryd- 
berg’s no. 373 from Banner Co. and no. 1251, “ Flora of the Sand 
Hills,’ are noteworthy by reason of stout central stem with rela- 
tively narrow and smooth-edged wing-margins, rather long pedicels 
and subglobose, corrugated capsules. Several of these specimens 
are branched. I have little doubt that this plant is entitled to a 
distinctive name. 

Specimens collected in Newfoundland by Dr. Robinson and 
Mr. Schrenk are very small throughout with thin broadly winged 
stem and thin leaves, the capsules only 2 mm. high or less and on 
somewhat spreading pedicels ; these specimens show quite as much 
discoloration as S. graminoides. Specimens from Mt. Desert 
Island, Maine, collected by Rand and Redfield are well developed 
examples of the usual eastern plant, and New Brunswick and Prince 
Edward Island specimens are similar. 

The species comes into flower in most sections of its range from 
the middle of May till the middle of June, or later at high eleva- 
tions. In the neighborhood of New York flowering is sometimes 
over in the second week of June. As far east as Newfoundland 
the flowering period is much later, from the end of June until late 
August, as shown by the collections of Waghorne and Robinson 
and Schrenk. 
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SPECIMENS EXAMINED. 

Virginia: Mountain Lake, 4,000 ft. alt. Britton. 

Pennsylvania: Pike Co., E. P. B. 

New York: N. Y. Co., E. P. B.; Westchester Co., Mrs. E. G. 
Britton ; Greene Co., Miss A. M. Vail; Chemung Co., Lucy; Che- 
ango Co., Stewart ; Tompkins Co., Rowlee, Kilbourne ; Onondaga 
Co., Brower: Oswe gO Co., DeForest: ( ttsego Co. : Washington 
Co., Fitch. 

Massachusetts : Berkshire Co., ‘‘1828"'; Hampden Co., Rusby; 
Bristol Co., Sturtevant: Middlesex Co., Underwood: Essex Co., 
Oakes. 

New Hampshire: Cheshire Co., Churchill. 

Maine: York Co., Hill, E. P. B.; Mt. Desert, Redfield, E. P. B. 

New Brunswick : Goodwin. 

Prince Edward Island: Macoun. 

Newfoundland: Robinson and Schrenk, Waghorne. 

Quebec: Danville, Berg; Montreal, Kelly 

Ontario: Lambton Co., Dodge ; Jones Falls, Fowler ; Toronto 
Island, Armstrong; Casselman, Macoun; Lincoln and Welland 
McCalla 

Michigan: Jackson Co., Camp. 

Assinoboia: Crane Lake, Macoun. 

Saskatchewan: Bourgeau, 1858. 

British America: Dr. Richardson. 

Minnesota: Aitken Co.: Cass Co., Anderson; Cook Co., 
Cheney ; Crow Wing Co., Sheldon; Lake Co., Sandberg; Mille 
Lacs, Sheldon; Pipestone Co., Menzel; St. Louis Co., Arthur. 

North Dakota: Grand Forks Co., Bannon. 

South Dakota: Black Hills, Rydberg, W. S. Rusby; Beadle 
Co., Douglass. 

Montana: Park Co., Tweedy; Belt River, Williams; Custer, 
Blankinship ; Madison and Gallatin Cos., Rydberg. 

Nebraska: Ft. Union and Badland Creek, Hayden, 1853-4; 
Sheridan Co., J. G. Smith and Pound; Sioux Co., Williams ; Ban- 
ner Co., Rydberg ; Cherry Co., Wilcox. 

Colorado: North Boulder Peak, 6,500 ft., Pinard; Canyon 
City, Brandegee; Pike’s Peak, Trelease; Ft. Collins, 5,000 ft., 


Baker ; Table Rock, Crandall: Clear Creek, Englemann ; South 
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Park, Wolf and Rothrock; Lorimer Co., 9,000 ft., Crandall; La 
Plata Mts., 9,000 ft., Baker, Earle and Tracy 


SISYRINCHIUM MUCRONATUM Michx. Fl. Bor. Am. 2: 33. 1803. 


Caespitose in close tufts often loosely invested below with the 
tangled and fibrillose remains of withered leaves ; roots numerous 
ind matted, very slender. Leaves and stems dull-green to 
elaucescent, slender, the leaves commonly half the height ot 
the stem, but sometimes equaling it, varying from capillaceous to 2 
mm. wide, taper-pointed, smooth-edged or minutely denticulate or 

serrulate. Stems numerous, 10-46 cm. tall, varying from capilla- 
ceous and merely margined to 1.5 mm. wide and ni irrowly winged, 
the edges very smooth to de ‘nticulate-roughened, simple or occa- 
sionally short-branched at the top ; spathes straight or slightly 
bent, the thin bracts smooth or, exceptionally, obscurely scabrous, 
usually or often bright red-purple, but varying to green, narrowly 
hyaline-margined, the outer one 1.8—5.7 cm. long, united-clasping 
for 1-4 mm. at base, the slender prolongation surpassing the in- 
ner bract 4-28 mm.; inner bract emerging gradually from the 
outer one, 10-16 mm. long, herbaceous, attenuate and acute, or 
the apex obtuse and scarious or even bifid; interior scales narrow 
and attenuate, mostly about half the length of the inner bract. 
Flowers 2-7, mostly deep purple-blue, sometimes white ; perianth 
6-14 mm. long; stamineal-column 4-5 mm. high: capsules on 
slender somewhat spreading pedicels 1-2 cm. long, 2-4 mm. high, 
trigonous, subglobose, broadly oblong, or somewhat obovate, not 
impressed at base, sometimes even narrowed into the pedicel, thin- 
walled, pale but usually purplish-tinged at maturity ; seeds sub- 
globose, black, pitted and prominently umbilicate, I-1.2 mm. in 
diameter. 

Southeastern Michigan and Ontario to eastern Pennsylvania, 
Washington, D. C., and Virginia, in meadows and grassy places or 
sometimes in dry soil. Flowers in May and June, beginning about 
the middle of May in the neighborhood of Washington ; fruit ripe 
early in July in the Alleghany region of east Pennsylvania. 

Michigan: St. Clair Co., C. K. Dodge; Ontario: Lambton 
Co., C. K. Dodge, Wingham, J. A. Morton; New York: Ithaca, 
Herb. Cornell Univ.; Pennsylvania: Union Co., H. R. Noll; Mon- 

ve Co., N. L. Britton, E. P. B.; Pike Co., E. P. B.; Philadelphia, 
A. B. Monoy; Isaac P. Martendale (1872}; Washington, D. (¢ 
Lester F. Ward, G. McCarthy ; Virginia: Dyke, T. H. Kearney, Jr. 


It is at last possible to understand this long misdoubted species 
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of Michaux and to dispel the uncertainty which has always attached 
to the exact application of its name. The species is a perfectly 
authentic one and has failed of recognition evidently because never 
properly distinguished from the commoner and far more wide- 
spread S. angustifolium, a plant of similar habit, but stouter and 
more glaucous and differing especially in its much larger fruit. 

While the distinctness of these two plants is not at all a matter 
of doubt, the variation of S. mucronatum is so considerable that, 
in order to define that species understandingly it will be well to 
give sharper definition to the type as contrasted with certain stouter 
forms of the plant which take on more the likeness of S. angust- 
folium. Michaux’s description can no longer be misunderstood and 
the type of S. mucronatum may be confidently taken as the smallest 
form of the plant markedly set apart by almost capillaceous stem 
and leaves, small flowers and conspicuously red-purple spathes 
[his is an exceedingly delicate and attractive little plant ren- 
dered especially striking by its close and numerous capillary ap 
pearing stems tipped with the bright-colored spathes. In this 
extreme form of the plant the tufts are but 10-20 cm. high and 
the leaves and stems only .5-1 mm. wide, the latter merely mar- 
gined and with the edges mostly very smooth. The leaves, com- 
monly about one half the height of the stems, are erect and almost 
setaceous, the edges sometimes obscurely roughened at the apex. 
The narrow spathes have the outer bract 12-24 mm. long and 
aristulate-prolonged for 5-12 mm. beyond the inner one which is 
scarious-obtuse or bifid at the apex and apiculate from the mid- 
nerve ; the flowers are few and small, the perianth appearing to be 
only 6-8 mm. long, on capillary, exserted, somewhat spreading 
pedicels 10-16 mm. long, fruit not seen. 

In this typical state the plant cannot possibly be confused with 
any other species ; nevertheless it appears to pass into an every way 
larger form the extreme state of which simulates forms of S. an- 
gustifolium from which, however, the smaller, more globose fruit 
readily distinguishes it. The stoutest example seen, from Washing- 
ton, D. C., has larger flowers than occur in any other eastern 
species the perianth being 12-14 mm. long. 

A form of the plant found by Dr. Britton and myself fruiting 


in abundance in a damp meadow near Tannersville, Pa., July 4, 
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1896, is tall and slender the numerous leaves nearly as long as the 
stems, many of which bear a bracteal leaf near the top subtending 
one or two peduncles. The plants were pale in color and the 
more branched forms bore rather a close resemblance to forms of 
S. Atlanticum. 


In two or three of many specimens the bracts of the spathe 
are very obscurely scabrous. 

The forms of the plant here referred to look remarkably differ- 
ent from the type, but the extremes appear to intergrade and the 
expediency of recognizing any of them as varieties does not clearly 


appear from the material at present before me. 
Sisyrinchium campestre sp. nov. 


Closely caespitose, commonly 15-20 cm. high (10-30 cm. or 
more) erect, stiff, glaucous or glaucescent. Leaves half the height 
of the stem or longer, sometimes surpassing the stem, I-1.5 mm., 
rarely 2 mm. wide, the edges smooth, the bases tinged with pale 
dull purple: stem .5-1.5 mm. wide, narrowly wing-margined, the 
wings finely close-striate, often obscurely scabrous on the sides, 
especially above, the edges smooth; spathe pale dull purple to 
green, the bracts minutely roughened with somewhat glandulose 
points to canescently scabrous-puberulent, or sometimes glabrous, 
primary bract 2.5-4.5 cm. long, narrowly attenuate, often setace- 
ously slender, stiff and straight or slightly incurved, obtuse or 
acute, surpassing the inner bract I1-2.5 cm., the margins narrowly 
hyaline below, not at all united-clasping at the base or but slightly 
so; base of inner bract usually rounding out rather abruptly from 
the primary one, especially at full maturity, giving the spathe a 
somewhat gibbous character, the bract 1.2-2 cm. long, narrowed 
or slenderly attenuate to the acute apex, the edges noticeably 
white-hyaline ; interior scales commonly broader than in S. mucro- 
natum: flowers 4—9, pale blue to white; perianth delicate, 8-14 
mm. long ; stamineal column 3-5 mm. high ; pedicels 10-16 mm. 
long, usually not surpassing the inner bract and little spreading : 
capsules pale at maturity, 2-4 mm. high, trigonous-subglobose, 
often depressed, and impressed at base but sometimes cuneate-obo- 
vate, sparsely puberulent, minutely rugulose, sometimes also 
venose-reticulated ; seeds few in each cell, 1-1.25 in longer di- 
ameter, irregularly obovoid-subglobose or oblong, somewhat 
angled, black, at full maturity, only faintly pitted umbilicate. 

Wisconsin to North Dakota, south to Louisiana, Oklohoma 
and the mountains of New Mexico, on prairies, in meadows and in 


rocky open woods, flowering in May and June. 
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Wisconsin: Madison, Treleas¢ 


Minnesota: Chicago Co., Taylor; Goodhue Co., Sandberg ; 


=>? 


Hennepin Co., many collectors; Meeker Co., Frost; McLeod 
Co., McElligott; Nicollet Co., Ballard; Ramsey Co., Sheldon ; 
Swift Co., Payne; Waseca Co., Taylor 


North Dakota: Geyer (18 3 


SY}. 


South Dakota: Clay Co., Geyer; Lincoln C 


Lil 


Nebraska: Lancaster Co., Webber; Saline Co., Siegreist, 
Hayden (1853) 

Missouri ; Atchison Co., Bush; Jackson Co., Bush ; Jefferson 
Co., Englemann (1862 

Kansas: Riley Co., Bassler, Norton 

Arkansas: Nuttall] 

Oklahoma: Waugh. 

New Mexico: Hermit’s Peak, Snow 

Illinois: Menard Co., Hall. 

lowa: Fayette Co., Fink; Pottawattamie Co., Hayden 
Co., Hitchcock ; Winneshiek Co., Collett 

Louisiana: Natchitoches Co., Hal 

Nearly allied to S. m natum Michx. certain forms of the 
two plants even appearing scarcely different—always a logical ex- 
pectation from conditions of close relationship between plants, how- 
ever distinct Notwithstanding such dubious forms, the normal 
development of the two plants takes place along obviously different 


lines. In its typical state S. campestre is mostly a more glaucous 


plant than S. mucronatum, of stiffer habit, with smooth-edged stem 


] 
ana i 


leaves, and paler blue or frequently white flowers on rather 
less exserted pedicels ; the spathe is relatively larger with stiffer 
primary bract, and though often of a dull pink-purple shade never 
develops the bright red-purple color so conspicuous in typical S. 


icronatum ; its bracts are also usually less membranous than in 

S. mucronatum, the outer one scarcely if at all united-clasping at 
the base permitting a more abrupt protrusion of the inner one 
which tends to be more broadly hyaline along the margins 
rhe close relationship of the species to S. mucronatum would 
lead to an expectation of somewhat parallel lines of variation in 


the two plants. These, indeed, prove to exist. Furthermore, 5S. 


campestre is nearly related to the twin-spathed species, S. a/bidum 
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Raf., just as S. mucronatum is nearly related to the twin-spathed 
S. scabrellum, only with this reversal in the terms of the relation- 
ship that, in the one case the rough-bracted plant is the one with 
the solitary spathe, in the other case the one with the spathes 
geminate, 

Several more or less well-defined strains of variation may be 
traced running through herbarium material of S. campestre, but 
there is no sufficient evidence that these represent anything more 
than mere states of the species, any one of which might appear 
under the appropriate conditions of soil and situation. 

The form taken as typical has the stem I-1.5 mm. wide, 
commonly much surpassing the slightly broader leaves, and 
densely scabrous-puberulent spathes often of a pale purple color, 
the primary bract acute or obtusely pointed and surpassing the 
inner bract I-2 cm., the inner bract 1-2 cm. long, herbaceous at- 
tenuate or hyaline-margined to the acute apex, the flowers usually 
light-blue and about 10 mm. long on slender pedicels subequal 
with the inner bract. 

[his plant is common in Minnesota, extending west to the Da- 
kotas and south to Missouri and Kansas. 

A few specimens from Minnesota are unusually stiff and glau- 
cous, with the perianth sometimes 14 mm. long 

Certain other specimens are greener, the spathes showing little 
or no purplish tinge, the inner bract often broader and having the 
more scarious margins somewhat abruptly narrowed to the shorter 
tip 

A small proportion of specimens have the bracts quite smooth. 
Such plants seem to be rare as far north as Minnesota, but more 
frequent further south; they show a tendency to a slightly 
broader stem than the type, especially near the base of the spathe, 
and broader inner bract, and are frequently white-flowered, appa- 
rently representing a transition to the variety Aansanum described 
below. Specimens of this smooth-bracted plant are, on technical 
characters, sometimes with difficulty separable from S. mucrona- 
tum, but as a rule are rather stouter, with smooth-edged stem, 
stiffer leaves, broader inner, bract and less united outer one. 

Differing strikingly from the type when extreme forms are 


compared but appearing to intergrade with it is a very slender form 
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which is frequent 


yr common in Minnesota and Missouri. The 
leaves are relatively long and with the stems mostly less than 1 
mm. wide, the spathes small and slender in proportion, the outer 
bract and frequently the inner one very slenderly attenuate. Cer- 
tain of these slender specimens from Minnesota have numerous 
unusually elongated leaves considerably surpassing the stems, very 
short spathes and pedicels and capsules only 1.5-2.5 mm. high ; 
some of these specimens have no purplish tinge in the bracts and 
appear to be scarcely glaucescent; rarely their bracts are quite 


glabrou 
Cid rous 


Sisyrinchium campestre Kansanum var. nov. 


Pale and glaucous, rarely showing any purple tinge in the 
bracts, 15-30 cm. high. Leaves stiff and erect, straight or falcate, 
often equaling the stem, I-2.5 mm. wide, closely striate, mostly 
cuspidate-acute, smooth-edged, sometimes when young roughened 
on the sides with minute points: stems I-2 mm. wide, the wings 
mostly wider than the proper stem and perceptibly broadened into 
the base of the spathe, striate, the edges smooth; sides of the 
stem sometimes minutely roughened especially near the top: 
spathes stiffly erect, the broad base appearing abruptly transverse 
across the top of the stem, the bracts herbaceous and striate, 
smooth or rarely obscurely scabrous ; primary bract stiff, erect or 
curved, slenderly prolonged, 2.5—6.5 cm. long, surpassing the in 
ner bract 1.2—3.0 cm., blunt-pointed or slenderly acute, the mar- 
gins below narrowly white-hyaline, usually not at all united at the 
base ; inner bract 1.5-2.7 cm. long, broad below and abruptly 
eme rging from the outer one, keeled, herbaceous-attenuate or the 
broad white-scarious margins abruptly narrowed to the obtuse or 
merely acute apex. Flowers white, large, the perianth delicate, 
sometimes over 14 mm. long, its divisions obovate-oblong, appar- 
ently not emarginate and very short aristulate ; stamineal column 
4 mm. high; pedicels 12-17 mm. long, shorter than the inner 


bract, more or less margined : capsules apparently not larger than 
in S. campestre, trilobulate-subglobose, 3-5 mm. high, glandular 
puberulent when young; mature seeds not seen: roots stronger, 


darker and less fibrillose than in S. campestre. 

astern and middle Kansas and Oklahoma, doubtfully from 
southeastern Nebraska and western Missouri, occurring on prairies 
and flowering from the middle of April into June. Kansas: 
Davis Co., Ft. Riley, April 27, 1892, type, in Herb. Columbia 
University ; Riley Co., J. B. Norton, T. Bassler; McPherson Co., 
J. E. Bodin ; Douglas Co., ‘J. G. B.””. Oklahoma: ‘ Waugh.” 
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In its fully developed state this plant presents so striking a 
contrast with usual forms of S. campestre that there would seem 
to be little doubt of its being a distinct species; nevertheless, 
forms apparently intermediate between the two occur with them. 
It is evidently impossible to determine the exact status of the plant 
from present material. 


Sisyrinchium flaviflorum sp. nov. 

Tufted, about 25 cm. high, dull green and glaucescent ; older 
roots coarse and simple or nearly so. Leaves about three-quar- 
ters the height of the stems, 1-2 mm. wide, the larger ones 
broadened upwards, acute, striate, the edges nearly or quite smooth : 
stems 1I.25-2 mm. wide, stiff and erect or sometimes curved, 
broadened into the base of the spathe, the wings prominently 
striate, smooth-edged ; spathes green, 4-5 mm. wide near the 
base ; primary bract very large and foliaceous, often curved, about 
6 cm. long, obtusely pointed, surpassing the second bract 3-4 cm., 
very narrowly hyaline below, the margins free to the base ; inner 
bract 2—2.5 cm. long, hyaline-margined, herbaceous attenuate to 
the obtuse apex, emerging rather abruptly from the base of the 
spathe: flowers apparently few on pedicels 10-15 mm. long, 
much shorter than the inner bract; perianth clear lemon yel- 
low, about 12 mm. long, apparently of rather thick texture and 
minutely granulose-glandular, the divisions abruptly rounded or 
truncate at the tip, very short aristulate ; column about 5 mm. 
high; anthers rather large, 2—2.5 mm. long, apparently less con- 
tiguous than in allied species with the filaments less coherent at 
the top; young capsules obovate-oblong, glandular-puberulent. 

Missouri: Courtney, B. F. Bush. Type in Herb. Missouri 
Bot. Gard., June 7, 1892, just in flower. 

Similar in general appearance to large examples of S. campestre 
Kansanum but of a peculiar dull green color with larger spathes 
and especially larger and more foliaceous primary bract. The 
flowers, however, afford the most distinctive feature of the plant 
and appear to be peculiar in texture as well as in color, and in 
larger anthers as compared with related forms. 

Mr. B. F. Bush, of Courtney, Missouri, the discoverer of this 
interesting plant appears to be the only person who has ever met 
with it. Specimens sent by him some years ago to the Gray 
Herbarium were referred to by Dr. Watson as being probably a 


form of S. angustifolium (Gray's Manual, ed. 6, 735). 
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Mr. Bush writes me in regard to this plant that it grows in 
open Black Jack woods on the borders of prairies, while S. axgus- 
tifolium (S. campestre) grows on bare prairies and S. graminotdes 
in wet meadows. It does not occur with either of the other two 
species and only occurs in two or three localities near here, Court- 
ney, Mo. 
SISYRINCHIUM ALBIDUM Raf. Atl. Jour. 17. 


Dull or rather bright green, the spathes often tinged with dull 
red-purple, glaucous or glaucescent, commonly 30 cm. or less 
high (15-46 cm Leaves about half the height of the stem, 
mostly 1.5 mm. wide (.5—3.5 mm.), very acute, smooth-edged, but 
often serrulate above or sometimes throughout : stems commonly 
1.5 mm. wide (1—3 mm.), often very flat, the wings thin and striate, 
usually broader than the proper stem, serrulate or hispidulous on 


the edges or sometimes smooth: spathes two, contiguous and 


uncuiate 


sessile at the top of the stem or rarely the outer one pe¢ 


on a short divergent branch, each two-bracted; p1 


ee ; : 

2.5—7 cm. long, foliaceous or slenderly attenuate, acute or obtuse 

surpassing the inner bracts 1.2—5 cm. the edges free to the base 
; ' ' 

and scarcely hyaline; outer bract of second spathe 1.3—2.7 cm 


long, hyaline-margined, the tip herbaceous, sometimes obtuse, but 
usually acute or attenuate, subequal with its fellow or surps 
it by as much as 12 mm.; keels of inner bracts often ciliolate 
interior scales about three quarters the length of the shorter bracts : 
flowers varying from clear white to violet-blue, sometimes as 
many as nine in each spathe ; perianth 8-12 mm. long ; stamineal 
column 4-5 mm. high: capsules pale, rather thick walled, de- 
bose, 2-3 mm. high on slender, erect, or slightly 


pressed-subglo 2 


spreading pedicels 10-22 mm. long, little if at all longer than the 
shorter bracts: seeds black, globose, prominently umbilicate, dis 
tinctly pitted .75—1 mm. in diameter 

\labama and Louisiana to Missouri and Michigan ; North Caro- 


lina Flowering in early April in the extreme south, in April and 


i 


1 


early May as far north as southern Illinois, in late May and early 
June in northern Illinois and Michigan 
Alabama: Tuscaloosa Co., Dr. E. A. Smith 


Mississippi : Oktibbeha Co., S. M. Tracy 


Louisiana: Dr. Hale. 

lennessee : Sewanee, E. Kirby Smith. 

North Carolina: Stanly Co., W. W. Ashe 

Kentucky: Dr. C. W. Short (1840); Warren Co., Miss Sadie 


F. Price. 











BICKNELL: STUDIES IN SISYRINCHIUM 347 


Missouri: St. Louis Co., Dr. Englemann (1838-1865). 

Illinois: Hancock Co., S. B. Mead (1842); Cook Co., Dr. W. 
Moffat. 

Indiana : Tippecanoe Co., A H. Young. 

Michigan: Cass Co., C. F. Wheeler; Jackson Co., C. F. 
Wheeler, S. H. & D. R. Camp; Ingham Co., C. F. Wheeler ; 
Livingston Co., C. F. Wheeler, Belle Isle, Detroit River, O. A. 
Farwell; Keeweenaw Co., O. A. Farwell. 

It is difficult to frame an exact definition of this plant from 
present material which, while fully attesting the distinctness of the 
species from the old S. angustifolium and the more nearly related 
S. campestre, appears to point to a still further problem in segrega- 
tion while not permitting its solution. In appearance the plant is 
similar to S. angustifolium or, in its more slender forms, to S. 
campestre but differs from both in its uniformly twin spathes and 
from the former in mostly white or pale blue flowers and smaller 
fruit. 

The type locality for the species is West Kentucky and speci- 
mens from this general region have been more particularly held in 
view in the foregoing description. So far as specimens and notes 
on labels indicate the plant is here uniformly white-flowered. 
Specimens from prairies near Chicago have large very pale blue 
flowers and unusually long bracts, which on a few of the plants 
are obscurely scabrous on the sides, a feature shown only by one 
other specimen of my series, also from Illinois. 

From Sewanee, Tenn., comes a specimen having apparently 
very small blue flowers and capsules but I mm. or less high. 
The only specimen seen from Louisiana is very pale in color and 
has stout spathes with long, slenderly attenuate primary bracts ; 
the apparently small flowers are white on somewhat slenderly ex- 
serted pedicels. Specimens collected in Mississippi by Prof. S. M. 
Tracy are noteworthy from their large size and broad leaves and 
stems, the former becoming 3.5 mm. wide; the spathes are un- 
usually stout, the pale blue flowers seemingly of medium size. 
Contrasting so markedly with these as to seem quite distinct yet 
apparently connected by intermediate forms, are certain specimens 
from Michigan communicated by Professor C. F. Wheeler and 
Mr. O. A. Farwell. These are extremely slender, the stems and 
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leaves from .75-1.5 mm. wide, the spathes abruptly broader than 


/ 


the stems and with the outer bracts unusually slender and elon- 


cated; the blue flowers are rather small and delicate. Some of 


these specimens seem to be scarcely if at all glaucous and with 


thinner leaves and bracts than other forms ; the stems are mostly 
only narrowly winged. 
Sisyrinchium heterocarpum sp. nov. 

Apparently but little tufted, bright green or yellowish green, 
glaucous, stiff and erect, 20-30 cm. high ; roots pale, fleshy, taper- 
ing from thickened bases sometimes 2 mm. wide. Leaves half the 
height of the stem or longer, I-2 mm. wide, tapering, acute, the 
edges smooth: stem I-1.5 mm. wide, narrowly winged, the edges 
smooth or bearing some minute harsh points towards the base : 
spathes sometimes slightly purplish tinged, erect, narrow, some- 
times scarcely exceeding the width of the stem, sometimes becom- 
ing 2—3 mm. wide about the middle ; inner bract often weakly de- 
veloped or inconspicuous, 1.5-2 cm. long, scarious-margined 
usually to the acute apex; outer bract 2.5-4.5 cm. long, above 
slender and acute, surpassing the inner bract 1-2.5 cm., the lower 
margins hyaline, united for 3-5 mm. at base: perianth violet- 
purple, about 10 mm. long; stamineal colurmn 5 mm. high: cap- 
sules of two kinds, terminal and basal, the latter more or less con- 
cealed among the bases of the leaves, those from the terminal 
spathes few, I-4, pale, subglobose or sometimes obovoid, rather 
large, 5-7 mm. high on erect scarcely exserted pedicels only 10-20 
mm. long ; basal capsules 2-4, On slender erect pedicels 2.5—3.§ 
cm. long, obovoid-pyriform, 7-10 mm. long from the narrowed 
base, 4-5 mm. wide, rather thinner walled than the terminal ones 
and more or less transversely corrugate conformably with the posi 
tion of the seeds, a feature less evident in the terminal capsules : 
seeds (not quite mature) black, obovoid-subglobose, angled and 
rugulose-pitted, stipitate, I mm. in diameter. 

Wyoming: Cummins, July 30, 1895, in full flower and with 
immature fruit; Table Mountain, June 30, 1895, in full flower 
and with immature fruit; Dubois, August 10, 1894, nearly ma- 
ture fruit and immature flower buds. 

An interesting plant known only from the collections of Pro- 
fessor Aven Nelson. In general aspect of leaf and stem it closely 
matches slender forms of S. angustifolium to which species it is 
evidently nearly allied. 


The development of basal flowers and fruit is an unexpected 
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character in the genus and were it shown by a single specimen 
only might reasonably be referred to an abnormal condition. It is 
however exhibited by five perfectly healthy examples collected at 
different times in three distinct localities. 

The origin of these basal flowers may perhaps be referred to 
suppressed development of the usual stem. They occur either in 
separate leaf clusters or among the leaves about the bases of 
normal stems, but in the latter case although enclosed by the same 
outer leaves as the stem they nevertheless belong to an inner tuft 
of leaves which arises from a separate point of the axis. 

Some plants show no indications of these radical flowers and 
are then with difficulty separable from S. angustifoltum. The 
plant appears to need comparison with no other species than this. 
It differs in narrower mostly smooth-edged leaves and stem, smal- 
ler and narrower spathes, less developed inner bract, shorter pedi- 
cels and larger more globose or pyriform paler capsules, often 
transversely corrugate. The thickened roots are a further note- 
worthy character. The few flowers seen are rather smaller than 
those of S. angustifolium, the divisions of the perianth less rounded 
at the apex and more distinctly aristulate, the yellow eye also ap- 
pears to be larger. 

In some specimens the basal and terminal capsules are of about 
equal age ; others show at the same time basal capsules nearly ma- 
ture, and upper spathes still tightly enclosing their flower buds. 
The successive opening of the flowers appears to be remarkably 
prolonged or irregular for several spathes which bear nearly ma- 
ture capsules also enclose very immature flower buds. 

Mounted on several sheets among fruiting specimens are a 
few plants just in flower which are larger, stouter and broader 
leaved with longer pedicels ; these are apparently not distinguish- 
able from S. angustifolium and may be referable to that species. 
They are, however, of the same bright, pale-green hue of S. hetero- 
carpum, with smooth-edged stems, and their time of first-flowering, 
August, is hard to reconcile with what is known of the flowering 
period of S. angustifolium. <A few of the specimens of S. hetero- 
carpum show some stems stouter than the others and somewhat 
approaching these. Evidently the plant in all its phases cannot be 
fully understood from present material and its exact relationship 
to S. angustifolium must remain a subject for future study. 








New Plants from Wyoming.—IX 


By AVEN Ni 


Ranunculus alpeophilus 


Similar to Ranunculus Lschscholtsi in habit, usually larger, 


bright green, nearly glabrous throughout: leaves sparsely and ob- 
scurely ciliolate on the margins; the radical orbicular-flabelliform 
to nearly reniform, some of them coarsely crenately toothed, others 
incisely lobed, the middle lobe lingulate, the lateral ones unequally 
tooth d, more rarely divided nearly to the base : stem leaves lew, 
near the summit and somewhat involucrate, divided nearly to the 
base into oblong lobes, the lateral lobes sometimes again lobed or 
toothed: flowers mostly 3, surpassed by the leaves, the pedicels 
elongating in fruit: calyx glabrous or nearly so: akenes broadly 


oval r obovate 


[o be distinguished from &. Fschscholtsii by bein: 


ing 


; nearly 
glabrous even as to the calyx, by the broader and less divided 
radical leaves, by the long lobes (3-5 cm.) of the upper leaves and 
by the broader summit of the akenes. 

It is probable that much, if not all, of the material from the 
middle Rockies, that has been distributed as A. -s Ascholtzt, be- 
longs to this species. Several collections of it have been se cured, 
from nearly alpine stations in this State, growing in moist, rich 
soil. Nos. 1780 and 4211 by the writer, and no. 5252 by Mr. 


Elias Nelson may be cited as typical. 


Arenaria pinetorum 


Root and caudex woody, the latter freely branched, its slender 
branches clothed with the dead leaves and partly buried in the 
loose soil : stems singly from the crowns, minutely glandular-puber- 
ulent, 6-15 cm. high, of several internodes: leaves smooth or 
nearly so, linear, 2—5 cm. long, somewhat crowded on the crowns, 
rigid and needle-pointed ; those of the stems exceeding the inter- 
nodes (often twice as long), the uppermost becoming scarious and 
passing into the scarious, lanceolate bracts : cyme short and dense, 
the bracts conspicuous: sepals rigid, linear-lanceolate, scarious 
margined, pungent, about 7 mm. long: petals narrowly oblong, 
distinctly exceeding the sepals (about 10 mm. long). 

This species is to be compared with A. Hookeri Nutt. from 


(350) 
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which it is clearly separated by 1. Habitat: A. Hookert forms 
broad cespitose tufts on open ground, mostly on naked, clay, saline 
soils, as I have observed it throughout the breadth of Wyoming ; 
this forms single, compact clumps in the shaded woods, growing 
in the pine and spruce needles: 2. Characters: A. pinetorum is 
larger than the other in every way; the branches of the caudex 
longer, the leaves longer and more slenderly pungent, exceeding 
(even twice as long as) the internodes, while in A. HYookeri the leaves 
are shorter than the internodes. 

While it resembles A. HYookeri in its inflorescence, yet the cyme 
is more open, the flowers are larger and the petals distinctly exceed 
the sepals. As seen in the field they can never be confused, the 
bushy clumps of this and the cespitose mats of A. Hookert being 
markedly distinct. Type specimen in Herb. University of Wy- 
oming, no. 1595, Laramie Peak, Aug. 7, 1895. It has been dis- 


tributed under the above number as A. Hooker. 


Cheiranthus aridus 

Biennial, possibly more enduring, bushy branched, usually 
many stemmed from the crown of the vertical taproot, sometimes 
with an excurrent stem with several divaricate branches, mostly 
low, rarely 3 dm. high: leaves oblanceolate, acute, entire or nearly 
so, 4-8 cm. long, green in appearance but rather closely pubes- 
cent with small, 2-parted appressed hairs: sepals narrowly ob- 
long ; corolla large; the petals 16-20 mm. long, blade narrowly 
obovate or broadly spatulate, shorter than the slender claw : com- 
mencing to flower when small and fruiting copiously ; pods long 
(8—12 cm.), sub-terete or elliptic in cross-section, not taper-pointed 
but abruptly contracted into a short style; valves distinctly 1- 
nerved. 

Since the publication of Dr. Greene’s paper on Chetranthus 
(Pittonia, 3: 128) any one who has tried to arrange a considerable 
amount of material in this genus according to the specific limits 
there proposed has not only found it feasible, but has found the 
disposition of material in this group much simplified. It was to 
be expected that the breaking up of the aggregate, Erystmum as- 
perum, into its species would disclose forms that now cannot be 
united with any of those species, though they might have found 
oblivion among the miscellany of the old £. asperum. Such is 
the species now proposed which, though allied both to C. asper 
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and C. asperimus, species of this range, is quite distinct from them, 
by its bushy branched habit, its greener aspect, its profusion of 
flowers and fruit, the sub-teretish pod which is curved-ascending 
and witha distinct style. As is well known, C. asper has a simple 
stem, the pods are straight and strongly divaricate : in C. asperimus 
the pubescence is harsh and cinereous and the pods strikingly 

flatly 4-sided.”’ 


This species has not been secured except in the desert region 


of south-central Wyoming. Here it is greatly abundant and, as 
observed throughout a large area there, it maintains its habits and 
characters as before given. In the eastern part of the state and 


again in the western, in soils very different from those of the desert, 
C. asper is the prevailing form 
Type specimen in Herbarium University of Wyoming, no. 


~? 


4731, Green River, June 13, 1898 


Draba andina 
D. oligosperma Hook. var. 3? andina Nutt. T. & G. Fl. N. A. 1: 


104. 

That this very rare plant has again been secured there can be 
little doubt. Again it is only in fruit, but the fruit characters 
are sufficiently distinctive so that no violence is done in establish- 
ing it as a species on habit, leaf and fruit characters only. Then, 
too, it appears that it should not be associated with D. o/igosperma. 
It has the same habit, but the branches of the caudex are shorter, 
leaves shorter and more closely imbricated and the fruiting raceme 
(scape) shorter. The pods are oval to orbicular, about 3 mm. long 
and the cells mostly 2-seeded : style about half as long as the 
pod ; stigma disk-shaped. 

rhe original locality for this is given as ‘‘summits of lofty hills 
toward the source of the Platte.’”’ These specimens were collected 
in the Freezeout Hills, in the drainage basin of the upper Platte. 
on naked clay ridges, a very different habitat from that of D. 
osperma. Type no. 4487, collected by Mr. Elias Nelson. 


j; 
Wi 


Arenaria verna equicaulis 
Perennial from avery slender woody root ; intricately branched 
at the base, finely viscid pubescent throughout: stems filiform, 
very numerous, erect from a decumbent base, nearly uniform in 











NELSON: New PLANTS FROM WyoMING 353 


length on the same plant, differing considerably in different plants 
(3-9 cm. long): leaves crowded at the base, few and much re- 
duced above, linear subulate, not pungent, thick, semi-cylindric, 
three-nerved, nearly glabrous: floral characters nearly those of 
the species but for the nearly uniform length of peduncles and 
pedicels. 

No doubt others have felt that the specimens occasionally dis- 
tributed from this portion of the Rocky Mountains as dA. verna 
hirta Wats. were very different from the Arctic plant of that name. 
Since the difference lies largely in habit and leaf character it may 
be considered less fundamental than if floral or fruit characters 
were involved. However, on comparing these plants, which so 
constantly form sub-spherical individual tufts of compactly grown 
stems and semi-terete leaves, with the flat leaves and lax stems and 
the inflorescence of the other it seems that they ought to be segre- 
been 
secured in the Big Horn Mountains, in the Laramie Hills and in 


gated. This plant is not at all rare, specimens of it having 
the Medicine Bow Mountains. It must be considered alpine, 
though occasionally it descends to sub-alpine stations. The last 
collection was at about 12,000 feet. Excellent specimens of it 
were distributed as A. verna hirta from Estes Park, Colo., by Mr. 
C. E. Osterhout in 1897. 


Polemomium Haydeni 


Root large, woody, more or less branched, surmounted by a 
short, woody, branched caudex : stems several, one or more from 
each crown, corymbosely few branched above, a somewhat reduced 
leaf at each node, 2-3 dm. high, the minute puberulence becoming 
glandular above : leaves crowded on the crowns, more than half as 
long as the stems; leaflets 15-25, oval, oblong or oblanceolate, 
mostly very small, rarely exceeding 1 cm. in length, glabrous or 
nearly so, flowers numerous and rather crowded, drooping or sub- 
erect, on slender pedicels: calyx narrowly campanulate, about as 
long as the corolla tube : corolla blue, tubular-campanulate, 12-16 
mm. long, the broadly elliptic lobes a little longer than the calyx : 
filaments very slender, the base slightly dilated and sparsely pilose: 
seeds 2-3 in each cell. 

A beautiful species, probably most nearly related to P. humile 
pulchellum but much larger and more tufted ; to be at once sepa- 
rated by its large, woody root and caudex. Three perfect speci- 


mens of this are found in the Herbarium of the Mo. Bot. Garden, 
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collected by Dr. F. V. Hayden, on Capt. Raynold’s expedition, 
on Snake River, in Jackson’s Hole, Wyo., June 15, 1860. These 


are cited as the types ' 


Polemonium mellitum 


a) yy 


, fertum mellitum 
Proc. Am. Acad. 7: 280 


Gray, Proc. Acad. Philad. 1863: 73; 


Phis plant is so well known that it does not seem necessary to 
redraw the description but some of the differences between it and 
P. confertum Gray, which seem to entitle it to specific rank, may 
be pointed out 

P. mellitum is larger, more spreading, usually in large clumps, 
leafy above, the leaves lax, those of the stems nearly equalling the 
inflorescence ; leaflets larger, thin (almost membranous) ; flowers 
larger, white or cream white, conspicuously green-bracteate. In 
strong contrast to this is the strict habit, erect leaves, small, thick, 
crowded leaflets, rather scapose stems and deep blue flowers of 7. 


PT LTETT 
cons lie. 


P. mellitum inhabits sub-alpine stations, its dense tufts clinging 
in the crevices of rocky ledges. P. confertum occurs from sub- 
alpine to alpine heights, often on open slopes and mostly as single 
specimens. Though the two may occur together yet in several 


collections of each, I have never found them so 


Pentstemon Crandallii 


Densely cespitose; the caudex intricately branched; roots 
numerous, coarsely fibrous, fascicled; stems numerous, tufted, 
ascending or erect, slender, 6-12 cm. long, obscurely grandular- 
puberulent, toward the summit and on the pedicels glandular-pu- 
berulent: leaves dense, glabrous or nearly so, green, slightly 
wrinkled on the surface when dry, linear, or generally narrowly 
oblanceolate, acute, slender petioled (sometimes with a broadish 
base), 15-25 mm. long: bracts similar to the leaves, but much 
smaller, only 8-10 mm. long : flowers axillary, borne singly or 2-3 
in a cluster, erect, even the uppermost overtopped by the upper 
leaves : sepals about 7 mm. long, slightly exceeding the proper 
tuve of the corolla, ovate as to the base, long acuminate, basal por- 
tion scarious margined : corolla about 2 cm. long, tube short, not 
strongly dilated above, the short lobes nearly erect, lower lip 
nearly glabrous within: sterile filament yellow-bearded for one- 
half of its length: anther cells dehiscent through the junction of 
the two cells, but not explanate. 





on 
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rhe nearest ally of this strongly-marked species is P. caespitosus 
Nutt. From this it is distinguished at once by its more intricately 
branched caudex and root system ; its longer, tufted, erect stems ; 
its larger, acute leaves, and its green, glabrate aspect. The 
matted, cinereous appearance of the other is in strong contrast to 
this species. 

I am indebted to Professor C. S. Crandall for specimens of this 
plant, collected by him near Como, Park County, Colorado, July 
23, 1897. 

Pentstemon Coloradoensis 

Tufted, with woody roots and woody, multicipital caudex, mi- 
nutely but closely cinereous-pubescent throughout : stems slender, 
numerous and somewhat fascicled on the bases of the stems of the 
previous years, erect or nearly so, developing unequally, many 
merely small, leafy shoots, the longer ones 2—3 dm. high (includ- 
ing the inflorescence): leaves crowded on the bases of the stems 
and on the sterile shoots, nearly linear, acute, tapering slightly to 
the base, 10-25 mm. long: floral leaves gradually reduced, the 
uppermost subulate bracts: inflorescence secund, mostly strictly 
so, the lower peduncles about 4-flowered, shorter and fewer flow- 
ered upward: sepals ovate, acuminate, scarious margined, about 
as long as the corolla tube proper: corolla blue, tubular-funnel- 
form, about 15 mm. long, not strongly bilabiate, the lobes moder- 
ately spreading, sparsely bearded on the lower lip: sterile filament 
short, with a close, short, yellow pubescence: anther cells dehis- 
cent through the junction of the two cells. 

Of this species I have before me specimens from two collec- 
tions made near Mancos, Colo., by Messrs. Baker, Earle and 
Tracy, 1898 and distributed as P. caespitosus Nutt. Also from 
two collections by Professor Crandall, from Hotchkiss, Colo., 
1892, and from Durango, 1898, both distributed as P. /inartotdes 
Sileri Gray. This latter is the species to which P. Coloradoensts is 
most closely allied, but is to be distinguished by its different habit, 
its fascicled, virgate stems, the acute (not mucronate) leaves, the 
secund inflorescence, the blue corolla and the sparse beard on the 
lower lip. 


Grindelia perennis 


Root woody, usually with numerous, slender secondary 
ones: stems severa! to many from the crown (single in young 
plants), simple and decumbent at base, paniculately-corymbose 
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branched above, 3-5 dm. high, glabrous as are also the leaves : 
rather leafy above, more sparsely so downward, the basal early 
deciduous : leaves entire or remotely denticulate, the basal and 
lowest cauline short-petioled, oblanceolate, becoming sessile and 
even auriculate-clasping upward, the middle cauline oblanceolate, 
4-7 cm. long, the uppermost oblong or reduced to mere bracts : 
heads rather numerous, 2 cm. broad in anthesis, the rays numer- 


ous (20-30), about 1 cm. long: involucral bracts glutinous, 
strongly recurved in young undeveloped heads, only slightly 
squarrose at maturity: pappus slender, barbellulate under the 


compound lens, 2-6, when more than 2 somewhat unequal. 

The de umbent, spreading bases of the otherwise erect stems 
with their corymbose summits is thoroughly characteristic of this 
species. Its slender, nearly entire leaves also strongly mark it 
Its habitat is in strongly saline ground, on low, clay flats adjacent 
to lakes and streams. Its root is decidedly woody and probably 
of several years duration 

Type specimen in the Herbarium, University of Wyoming, no 
4988, by Mr. Elias Nelson, from Sweetwater River, July 27, 1898 
Also collected by the writer on Wind River in 1894, and dis- 
tributed as C. sgvarresa Dunal, under no. 777 


44 


Grindelia erecta 


Biennial, stem single from the enlarged crown of a strong tap- 
root, erect, glabrous throughout, simple below, corymbose-panicu- 
lately branched above, 4-8 dm. high: leaves ample, serrate, the 
teeth short, acute: radical leaves early deciduous the second 
season, oblanceolate, on slender petioles which equal or exceed the 
blade, the base of the petiole gradually expanded toa broadish 
base ; the lower cauline similar and also petioled but becoming 
sessile upward, 6-10 cm. long; uppermost smaller, oblong, ses- 
sile by a broad clasping base ; heads large, subglobose, usually 
leafy bracteate ; involucral bracts numerous, moderately glutinous, 
appressed, with slender recurved tips; rays slender, numerous 
(15-30), 14-18 mm. long: pappus bristles 2—6, mostly 4, slender, 
minutely but closely barbellulate. 

In habit suggesting G. grandiflora Hook., of which it is prob- 
ably the northern representative. It occurs in the canons among 
the hills, especially in rocky, sandy dry creek beds. 


Type no. 5306, Laramie Hills, Sept. 11, 1898. 
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Nacrea 

Perennial from horizontal rootstocks: stems stoutish, erect, 
permanently lanate as are also the leaves : heads discoid, congested 
in a cymose corymb: involucral bracts thin, pearly white, pluri- 
serially imbricated: flowers all hermaphrodite: pappus bristles 
capillary, thickened at the apex: corolla inserted below the sum- 
mit of the akene which projects into the tube of the corolla as a 
short, cylindrical base supporting the style : akene constricted at the 
point where the corolla is inserted, basal portion (akene proper ?) 
obconical : receptacle plane, alveolate. Name in allusion to the 
pearly-white involucral bracts. 


Nacrea lanata 


Rootstocks long, slender, giving rise to numerous fibrous 
roots: stems singly from the crowns, very strict, leafy, 2-4 dm. 
high: leaves (like the stem) densely white lanate, thick, rather 
rigid, erect or somewhat appressed to the stem, sessile or clasping, 
all nearly similar, narrowly oblong, the rounded-tapering apex 
sub-acute, 4—8 cm. long, the floral much reduced: heads about 
6 mm. high, bracts wanting except for a few foliar ones at the 
lower pedicels: involucral bracts from ovate to narrowly obovate, 
the inner ones with a narrowed base: corolla tube slender, the 
limb slightly expanded, yellow: pappus bristles barbellulate, the 
unicellular barbules becoming large and obtuse toward the thick- 
ened apex of the bristle: akenes (immature in these specimens) 
roughened with upwardly pointed papillae. 

After holding this plant for more than two years without find- 
ing a genus for it, 1 now propose the above to receive it. Its ap- 
pearance suggests Axaphalis but the floral characters exclude it 
from not only that, but, as at present characterized, from the sec- 
tion Gnaphalieae. I think, however, that the limits of that section 
must be so enlarged as to admit this genus next to Anaphalis. 

This plant was collected at a sub-alpine station in the Big Horn 
mountains, on Little Goose creek, in 1896, July 18. Type speci- 
men in Herbarium University of Wyoming, no. 2391. 


g, 


Gnaphalium angustifolium 


Low annual, branching from the base, the two to several slen- 
der stems decumbent-spreading or assurgent, 8-12 cm. long, 
loosely floccose on the stems and involucres, appressed pubescent 
on the leaves: leaves numerous, from narrowly to broadly linear, 
2-4 cm. long, the floral leaves not reduced and bract-like: the 
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small heads glomerate in the axils, the upper internodes very short 
forming a congested, leafy cluster: heads moderately involved in 


ol, about 3 mm. high: involucral bracts lanceolate, acutish, the 
scarious tips white, brownish below: pappus bristles barbellulate 
under the compound lens, exceeding the flowers: akene roughened 
with short, cylindrical papillae 

[his falls into the section in which G palustre Nutt. is the con- 
spicuous member but is very distinct from that and the related 
‘ 


species ts spreading habit an 


1 its slender, merely soft-pubescent 
leaves are characteristic It is a plant of sub-alpine stations, 
¢rowing in loose, loam soil on the dry sides of recently broken 
down ravine banks. Type no. 2077, head of Wood’s Creek, 
Medicine Bow Mountains, Au 11, 1896. Also collected in 


Centennial Valley, Aug. 1895, no. 1751 




















Juncus repens Michx.—A Morphological and Anatomical Study 
By THEeo. Hoi 
WiTH PLATE 363 


Botanical literature already possesses a number of valuable 
contributions to a knowledge of the Juncaceae from the writings 
of Buchenau, Engelmann and Kunth, and the laborious works of 
these authors have furnished botanists not only with diagnoses of 
a number of species and varieties, but also with data relating to 
the natural history of this order of plants. The J/onographia 
Juncacearum is a work so complete and exact, that it is difficult 
even for the field-botanist to detect any additional facts that are 
worthy of being recorded. Therefore, in presenting some obser- 
vations upon /uncus repens, we wish them to be considered only 
as supplemental to the diagnosis already given, and we desire be- 
sides to show some peculiarities in the structure, which we no- 
ticed contemporarily with our researches on the North American 
species of Fimbristylts. 

In a morphological respect Juncus repens affords several points 
of interest, and occurs under two forms, terrestrial and aquatic, 
the first representing the most typical growth of the species. 
Characteristic of both forms is, however, the profuse development 
of vegetative shoots, especially in the latter, where vegetative propa- 
gation predominates. Flowers develop, nevertheless, in both forms, 
even when the plant is submerged, but the typical floral shoots are 
to be found only on terrestrial specimens. 

Although the rhizome is very short and cespitose, the plant 
is, nevertheless, able to cover a large area by means of its vege- 
tative shoots borne on prostrate stems with long internodes and by 
rooting very freely. The structure of these prostrate stems is so 
much like the flower-bearing ones, that they might be considered as 
modified floral shoots. They both are distinctly compressed and 
provided with typical leaves having sheaths and blades, but on 
the vegetative branches the flowers are replaced by fascicles of 
shoots. The number of flowers and leafy shoots varies very 
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’ 


much and it is not uncommon to find only a few sessile flowers 


developed among purely vegetative shoots; however, in no in- 


i s I D 
stance have we been able to detect flowers that were partly trans- 
formed into leaves [he flower-bearing stem consists of several, 


four or five, stretched internodes, while in the prostrate, vegeta- 


tive shoots the basal internode is commonly the only one that ts 
visible ; specimens in which two or three very distinct internodes 
are developed are not infrequent however When two or three 
long internodes are developed they alternate with a series of short 
s each bearing a leaf with anillary shoots In this manner the 
species well deserves to be termed as “‘ repeatedly proliferous.” 
None of these vegetative shoots become freed, however, from the 


mother-plant so as to form new individuals in any other way than 


by the gradual dying away of the long stem internode. Hence 
| \ toatiy 1 ' n 1 ferent fr wh Buchenau | . 
the vegetative propagation is different from what Bbuchenau Nas 
described as characteristic of /uncus pelocarpus, where similat 
small shoots develop in the inflorescence but drop off, producing 
Abichil i \ i VCl t it Ui Aiki { CCTICC WUL i I ii, 7! pM 
new dividuals 

By examining the flower-bearing stems, we find them simulat 


to the vegetative branches, very strongly compressed but narrower, 
and they occur as anillary or as terminal; in the first case, they 


begin with a periphyllon, bicarinate and membranous The flower- 


bearin stems are, furthermore, leafy, possessing usually two 


or three leaves at the base and several some distan e above , Cal h 
supporting a minor inflorescence of a few, nearly sessile flowers, 
borne ona peduncle of various length. Contrary to our expecta- 
tion these axillary peduncles are destitute of prophylla at their 
base even in cases where they have attained a considerable length. 

[In passing to examine the leaves, our plant demonstrates the 
singular fact of possessing ‘“‘ distichous leaves with compressed 
sheaths and broadly linear, flat blades, which turn the one margin 
towards the stem.’’ Viewed superficially the leaf-blades remind 
one of the ensiform leaves of /ris, but it is readily seen by closer 
examination that it is merely a twisting of the blade, that has taken 
place. The flattened stems correspond well with this peculiar 
structure of the leaf-sheaths and with the partial twist of the 
blade It is a structure which we have, furthermore, observed in 


one of our native species of Fimdristylis, F. autumnalis R. & S., 
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besides in its southern ally /. complanata Link. It seems to be 
rare in the Juncaceae, but is evidently characteristic of Juncus ob- 
tusatus Engelm. and of /. falcatus E. Mey. judging from the diag- 
noses in Buchenau’s monograph: “lamina interdum oblique ad 
latus deflexa, inde falcata.”’ 

The shoots of /uscus repens are hence very strongly flattened 
throughout, and similar to what we have observed in /imértstylis 
the leaves are truly distichous, besides turning the blades alter- 
nately to right and left, thus all the blades on the one side of the 
shoot point in an opposite direction to those on the other side. 
This peculiar position of the leaf-blade in /uzcus repens has not, 
however, resulted in acquiring the same internal structure as is 
characteristic of the two species of /imérisii/is, mentioned above, 
In this respect our /wzcus agrees nevertheless, better with its nearest 
relatives among the “ /unct graminifolu”’ than with the exceptional 
case among the Cyperaceae, cited from /7méristylts. 

Let us examine the structure in both in order to draw the 
comparison as precise as possible. A leaf, or rather the half of a 
leaf-blade of /uncus repens (Plate 363, Fig. 1) shows, as far as 
concerns the epidermis, a dorsiventral blade with the cells some- 
what larger on the upper than on the lower face. Moreover the 
upper epidermis ts developed as thin-walled bulliform-cells in the 
entire width of the blade, in which respect it agrees with both 
species of Fimbristylts. The structure of the mesophyll, howe\ ef. 
is very different, being in /wxcus differentiated into a palisade- and 
a pneumatic-tissue, while in /iméristy/is only the palisade-tissue is 
developed. The palisade-tissue in Juncus repens consists, further- 
more, of shorter cells, which are not arranged as regularly radiat- 
ing around the mestome-bundles as is the case with /iméristyls. 
Large lacunes traverse the mesophyll in /wzcus and are interrupted 
only by obliquely placed diaphragms, accompanied by mestome- 
anastomoses, small mestome-bundles which pass from the mestome 
of the larger bundles through the interior of the diaphragms 
and finally connect with the mestome of another bundle. Similar 
lacunes are characteristic of Juncaceae, but were not observed in 
the two species of /imdéristylis. Considering the stereome our 
Juncus possesses no sub-epidermal groups of this tissue and there 


is none in the leaf-margins either. But bordering immediately on 
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the mestome-sheath of the ribs are small stereome-groups to be 
‘bserved of relatively thin-walled cells, separated from epidermis 
by mesophyll. In /zmértsty/is on the other hand the stereome is 


sub-epidermal and is not in contact with the ribs, these being 


pure mestome-bundles.”’ [The mestome-bundles (Plate 262 


lig. 3) are surrounded by a colorless, thin-walled parenchyma- 


sheath, which, on the leptome- and hadrome-side, is interrupted by 


lS- 


stereom Inside of this sheath follows a mestome-sheath of ¢ 
tinctly porose and thick-walled cells, which is perfectly closed and 
directly surrounds the leptome and hadrom« If we examine the 
smallest bundles in the same leaf we notice a similar structure, but 


the mestome-sheath is less conspicuous since only a few of its 
cells are thick-walled. 


be 


Che drawing (Plate 363, Fig. 4) shows only 
one slightly thick-walled cell on the hadrome-side and three on 


" 


the leptome, the other part of the mestome-sheath being thin 


walled similar to the parenchyma-sheath outside 


In comparing this structure of the mestome-bundles in out 
Juncus with those of /7mbéristylis, we notice the total absence of 
the inner chlorophyll-bearing sheath in /wzcus. This sheath which 
we have described and figured in a paper on /iméristylis (A? 
Jour. of Science, 1899) seems characteristic of a number of Cyper- 
aceae, but its development does not appear to depend on any 
certain shape or position of the leaf-blad In Juncus repens the 


linear leaf blade, as described above, is held in exactly the same 
position as that of /zméristylis autumnal, besides that these plants 
inhabit much the same localities, yet the leaf-structure is differ- 
ent in both. It is evident that the inner chlorophyll-bearing 
sheath is characteristic only of certain Cyperaceae, and perhaps 
only of those in the leaves of which the mesophyll is restricted to 
palisade sheaths around each individual mestome-bundle. 

The leaf of Juncus repens, in the terrestrial form, is as we have 
seen from the above bifacial and shows a rather open structure on 
account of the wide lacunes. If we examine the submerged form we 
observe the same structure and a similar position occupied by the 
leaf-blade, but the lacunes are much wider and the cells of epider- 
mis of the upper face are not much larger than those of the lower. 

In regard to the internal structure of the prostrate stem (Plate 
363, Fig. 5), this corresponds in most particulars with that of the 


erect, flower-bearing on The prostrate stem, however, is broader 
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and somewhat more compressed than the other. The outer cell- 
wall of epidermis is slightly thickened and the cells are sometimes 
developed as bulliform, especially outside the lacunes. The bark- 
parenchyma contains chlorophyll and consists of palisades. Simi- 
lar to the leaf the mechanical tissue is poorly represented in the 
stem and occurs only as small groups on both faces of the mes- 
tome-bundles, but without being in contact with epidermis, and 
without forming any closed ring around the inner part of the stem. 
The mestome-bundles, the large and small ones, form only one 
peripheral band and their structure corresponds exactly to that of 
the leaf-bundles. There is a starch-bearing pith, which occupies 
the inner part of the stem ; it is, together with the bark, interrupted 
by lacunes, which are somewhat larger in the prostrate, than in the 
erect, flower-bearing stem. This structure of the stem does not 
seem different from that of other species of /ucus, examined so 
far, with the exception of the arrangement of the mestome-bundles 
in two nearly parallel planes on account of the compressed outline. 
In the cylindric stems the mestome-bundles lie in one concentric 
band, and the pith occupies the innermost part of the central 
cylinder, interrupted by a single or several concentric lacunes. 

As very little is known of the root-structure in North Amer- 
ican Juncaceae, we might state, that there is a persisting hypoderm 
of only one stratum and that the bark-parenchyma collapses radi- 
ally with the exception of the innermost two layers, which border 
on the endodermis. The inner cell-walls of endodermis are very 
much thickened (Plate 363, Fig. 6) and show a number of layers. 
The pericambium is thin-walled and very regularly interrupted by 
the proto-hadrome vessels, there being invariably only two peri- 
cambium-cells outside the leptome. <A large vessel occupies the 
center of the root, and is surrounded by two strata of thick-walled 
conjunctive-tissue. The interruption of the pericambium by the rays 
of the hadrome, the proto-hadrome vessels, is a character which the 
Juncaceae, at least a number of species, have in common with sev- 
eral genera of Gramineae, Cyperaceae, Centrolepideae, etc. Besides 
this the presence of a mestome-sheath is another character which 
is known to occur in all the Cyperaceae examined, but not in all 
the Gramineae; according to Schwendener it has not been ob- 
served in any of the Andropogoneae or Maydeae, or in several 


genera of Paniceae. Considered from an anatomical view point 
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us repens shows no character by which it can be considered 
cenerically distinct from any /auzcus. Neither does its morpho- 
al characters taken from the vegetative organs warrant any 
separation, and the peculiar septifragal dehiscence of its capsule, 
upon which Desvaux established Cephaloxys flabellata is not with- 


out intergradating forms within the genus 
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The Genus Achillea in North America 
By CHARLES Louis POLLARD 

This genus, as now generally understood, consists of from 
eighty to one hundred species, confined almost entirely to the tem- 
perate regions of the Old World. Its critical study has been ne- 
glected by American botanists, owing probably to the fact that its 
representation on this continent was believed to be restricted to two 
or three species, even these being supposedly introduced from 
abroad. 

The Tournefortian genus Ptarmica, which was accepted by De 
Candolle in the Prodromus, has usually been regarded as scarcely 
more than a subgenus of Achi//ea. The heads of both are radiate 
as well as discoid, and in both the achenes are more or less mar- 
gined. The chief points of distinction lie in the shape of the in- 
volucre and the degree of convexity which the receptacle exhibits, 
while there are few or no habital differences. In this paper, there- 
fore, Achillea is accepted as outlined by Hoffman in “ Die natir- 
lichen Pflanzenfamilien.”’ 

It is an odd coincidence that the type species of both Ptarmica 
and £vachillca should occur in North America. <A. Ptarmica L. 
is introduced in various portions of the northeastern states, and 
also in Newfoundland and British Columbia. A. J/Mefolium L., 
the familiar yarrow, occurs likewise as an introduced weed in 
meadows, pastures, etc., throughout the Atlantic states from Nova 
Scotia to Florida, and westward to the Rocky Mountains ; it is 
also occasionally found on the Pacific coast. The fact, however, 
that the yarrow, of one form or another, extends not only through 
the West, but northward as well through British Columbia and 
Alaska, and southward into Mexico, has induced most botanists 
of the present century to consider the plant a circumpolar type 
with a well-nigh world-wide distribution. Yet from the earliest 
pilgrimages of western pioneers, long before the region was pene- 
trated by railroads, Acii//ea has been equally as abundant, and 
equally at home under conditions that absolutely preclude the as- 
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imption that it is not indigenous [he theory of range-exten- 
sion explains this circumstance, but fails to take cognizance of the 
manifest differences of structure existing between eastern and west- 
ern individuals, and again between western and northern types— 
differences too marked to find explanations in ordinary circum 


stances Moreover, very few modern taxonomists would 


admit 
that a single species can occur unchanged throughout so vast a 
territory as Europe, northern Asia and North America, under such 
aried conditions of soil, temperature and environment 

[he extensive travels of Nuttall convinced that keen-eyed 
botanist that the yarrow of the western plateau was not only in- 
ligenous, but specifically distinct from the eastern A. JIZ/efolium 
He therefore published it as 4. /anu/osa, a name which was soon 
thereafter relegated to synonymy by Hooker. Pursh had previ 


ously identified as A. tomentosa of Willdenow a pli 


int collected by 
Lewis in Oregon, the rays of which were stated to be yellow 
Nuttall cites fomentosa as a synonym, the fact being that Willde 


now’s name was applied originally by Linnaeus to a species ot 
south Europe known to possess yellow rays. Pursh’s error can 


accordingly be accounted for on the basis of transposed or mis 
taken labe ls, scarce ly, as Dr. Gray suggested, because the rays of 
his specimen turned yellow in drying, a phenomenon which, as 
Professor Greene has remarked to me, never occurs in this genus 
[he yarrow found abundantly in Alaska and northern British 
Columbia was described by Bongard as A. dorcalis, a name which 
promptly met the same fate as /avu/osa in Hooker's Flora Boreali 
Americana. The species extends southward to the Cascades and 
Sierras, penetrating even into Mexico, but it is doubtful if it occurs 
below an altitude of 8000 feet in the southern half of its range. 
Another species, growing also at high elevations, is found in 
Mexico. California furnishes two new species, one of the coast, 
distinguished by its peculiar foliage, which is harsh and scabous, 
one from the San Joaquin valley, remarkable for its large stature, 
branching habit, and small rays. These latter forms are manifestly 
members of the subgenus Auachi/lea, and therefore might logically 
Mr. ( le, in discussing the use made of the yarrow by the Klamath Indians 


ns and from the statements of the Indians, unquestionably 


I 
native in our Northwest ( nty | — Nat Hert 5 105 IS07 
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be reduced to the aggregate d. Jf//lefolium by botanists of con- 
servative tendencies; but it is difficult to comprehend why 4d. 
borealis, which belongs to Ptarmica and was placed there by De 
Candolle should have been transferred to the other division of the 
genus and combined with the type species thereof. 

The great mass of our American yarrows may be regarded as 
belonging to two species. Those of the East seem to be referable 
to the true European A. Ji//efolitum, having the same inflores- 
cence, the same rather diminutive rays and much dissected glabrate 
foliage. In the Rocky Mountain region there is apparently a 
commingling and an intergradation with d. /anulosa, which al- 
though extremely polymorphous, is usually distinguished by its 
much larger rays and more or less lanate pubescence. I have made 
a careful dissection of the heads of thirty specimens from widely 
separated localities in the West, and while there are often differences 
in the involucral bracts, the measurement of the rays and the ap- 
pearance of the foliage, these differences cannot be correlated. I 
am therefore convinced that in the present state of our knowledge 
it is better to leave the species as an aggregate which we may per- 
haps regard as already in a process of differentiation. Future 
collections and observations, particularly with respect to altitudinal 
distribution, will undoubtedly enable us to make a more satisfac- 
tory disposal of these forms. 

Specimens of Achillea having pink or even rose-red rays are 
not uncommon, particularly east of the Mississippi. One of these 
was described by Ventenat, under the name of A. asplenifolta, from 
a garden-grown individual, the seeds of which were brought from 
Carolina by Bosc ; but De Candolle observes that the plant had 
been well known in European gardens long before Bosc’s time. 
My first impression was that Ventenat’s description applied only to 
the ordinary pink-rayed form of A. J/llefolium ; but having ex- 
amined his illustration in connection with some very interesting 
herbarium material, 1 am now convinced that A. asplentfolia is a 
cultivated plant only, the origin of which is uncertain. The shape 
and position of the leaf-segments is entirely different from any form 
of Millefolium, and the only specimens matching figure and descrip- 
tion that have come within my observation were from cultivated 


individuals. All wild yarrows with red or pink rays will be found 
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to agree perfectly with the white-flowered forms, and are found 
growing under similiar conditions, so that they are scarcely worthy 
of even varietal rank 


| append a key to the species discussed in detail below. 


Involucre campanulate, its bracts fuscous-margined ; receptacle nearly flat; ray-flowers 
usually numerous ( 10-20); achenes rather broadly wing-margined. PTARMICA 
Leaves bipinnate I & @ a 
Leaves simple or pinnat 
Corymbs loosely few ‘ é eding the . 
ea. 2 y 
( rymbs denselv many vere ys s I tha l S 
3 1 i 
Ir e ig, th ts s ely f s-margined ; 1 e convex ; ray 
tlowers few (5-10); achenes narrowly margined EUACHILLEA. 
Kays usually more than 4 mm. in diameter 
Leaves with finely divided crowded segments 4. A. lanu 
Leaves with coarser, distinct segments 
Rays white 5 { Cali} ” 
Rays red p 
Rays less than 4 mm. in diameter 
Plant very tall and branching 7. Me nt 
Plant sim r sughtly i sumn 
{ mat if-divisions f S i 4 Veo 
. 
Ultimate leaf-divisions | 
(orym s de S¢ ) A , 
Corymbs lov I | 


SOREALIS BonG. Veg. Ins. Sitch. 149. 1831. 


D 


1. ACHILLEA 


Plant very variable in size, rarely exceeding 4 dm. in height ; 
stem and leaves usually more or less lanate, the latter bipinnate 
with numerous crowded segments, the ultimate divisions minute 
and acicular: corymb densely circinate, the heads 4-8 mm. in 
height with large white or pink rays 5 mm. in diameter: involu- 
cral bracts somewhat scarious, with a conspicuous dark fuscous 
margin: achenes slender, prominently winged. 

From Labrador and northern British Columbia to Alaska and 
adjacent Siberia, southward in the higher mountain ranges of the 
Pacific slope to Central Mexico. FEasily distinguished by its re- 
markably handsome heads. The lower leaves are sometimes of 


very large proportions, similar to those of A. Cadifornica. 


2. A. Prarmica L. Sp. Pl. 898. 1753. 
From Newfoundland and Canada to New England, and 


Michigan. 





f. 
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3. A. MULTIFLORA Hook. Fl. Bor. Am. 1: 318. 1834. 

Northern British Columbia. 

These two species have been generally recognized in our floras. 
They are well characterized by the simple or merely pinnatifid 
leaves. 

4. ACHILLEA LANULOSA Nutt. Journ. Acad. Nat. Sci. Phila. 
(1834), 7:36. 1834. 

A. tomentosa Pursh, Fl. Am. Sept. 2: 563. 1814. Not L. 

A. setacea Schwein. in Long’s 2d Exp. 2:119. 1823. Not 
Waldst. & Kit. 

A. Millefolium 7 occidentale DC. Prodr. 6:24. 1837. 

Plant varying greatly in stature, usually from 3-5 dm. high, 
the whole surface densely lunate, or sometimes nearly glabrate : 
leaves all finely bipinnatifid, the segments closely approximate, the 
ultimate divisions minute and acicular, sometimes even spinulose : 
corymb usually circinate, in age becoming flat-topped : involucral 
bracts stramineous with greenish keels and brown apical margins : 
rays usually large (4-6 mm.): achenes elliptical, rather broadly 
margined. 

From British Columbia to the Mexican boundary, eastward to 
South Dakota, Nebraska and Kansas ; possibly also introduced as 
a ballast weed in the East. An immensely variable species of the 
plains, growing naturally under a great variety of conditions and 
in various situations. I have already referred to the difficulty at- 
tending any satisfactory disposal of this type. There is less need 
of additional material than of carefully tabulated field notes giving 
full altitudinal and climatic data. 


5. Achillea Californica sp. nov. 


Plant robust, inclined to branch at the summit, 6-8 dm. or 
more high: stem somewhat sulcate, villous with long appressed 
hairs: leaves very numerous, 6-10 cm. in length, or the basal even 
exceeding these figures, all bipinnatifid with coarse, rather crowded 
segments, general outline linear-lanceolate, the pinnae scarcely 
reduced toward the sessile base ; surface of the foliage glabrate, 
the tips of the ultimate segments harsh and spinulose: corymb 
very compound, inclined to be flat-topped, the branchlets pubes- 
cent: heads 5-6 mm. in height, the mvolucral bracts stramineous, 
with greenish keels and slightly fuscous margins ; rays large and 
conspicuous (3-5 mm.): achenes linear narrowly margined. 
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[ype in the U. S. National Herbarium (no. 238094) collected 
by Mr. H. W. Henshaw on the Californian sea coast at Santa 
Ysabel, May, 1893. The same plant is found at other points on 

> 


the coast line, notably at Santa Barbara. In many respects this 


species exhibits the characters of a true halophyte 


6. ACHILLEA ASPLENIFOLIA Vent. Hort. Cels. 4 95 1800 


A. rosea Desf. Tabl. Hort. Par. ed. 1: 105. 1804. 

Stem villous, usually simple: leaves glabrate, regularly bipin 
nate or even tripinnatifid, the rachis slightly margined : segments di- 
varicately spreading, their divisions more or less lobed, linear and 
acute : petiole with dilated margined base, the pinnae little reduced 
below : corymb dense: involucral scales very sparsely hairy, with 
green centers and scarious, ciliate margins, often somewhat rufous 
at apex: rays 2-4 mm. in diameter, rose-purple: achenes linear, 
very slightly winged. 

Occurring only in cultivation, the original habitat unknown. 

[here are two specimens of this remarkable species in the 
National Herbarium; one collected at the Botanical Garden by 
Schott, and one obtained from a garden at Oneida, N. Y., by Mr. 
William R. Maxon. Ihave also noted a piant in the Harvard 
Herbarium, collected by Sartwell at Penn Yan, N. Y., which, al- 
though the label does not indicate it, was doubtless from a culti- 
vated individual. It is frequent in European gardens, thus giving 
color to the supposition that it originated as a horticultural variety ; 
at present, however, it is abundantly distinct from any rose-rayed 


form of the wild yarrow. 


7. Achillea gigantea sp. no\ 


Plant robust and much branched, nearly I m. in height. the 
main stem I cm. in diameter, sulcate and densely clothed like the 
foliage, with long villous hairs ; leaves on the main stem 8-10 cm. 
long, those on the branches 4 cm. long, linear lanceolate in outline, 
biipnnatifid with coarse closely approximate pinnae, these scarcely 
at all reduced toward the sessile, almost auricled base: ultimate 
segments from linear to ovate, usually obtuse: corymb many- 
branched, long-stalked, circinate, the branchlets densely pubescent : 
heads 5-6 mm. in height, the involucral bracts carinate, greenish 
throughout: rays very small, scarcely exceeding I mm: achene 
elliptical, obscurely winged : style but little exserted. 


at 


Type in the U. S. National Herbarium (no. 279104) collected 
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by Dr. Edward Palmer near Tulare Lake, Tulare Co., California, 
August, 1892. The specimen includesa portion of the main stem 
with two side branches, and the dimensions given above are those of 
the entire plant as nearly as Dr. Palmer recollects them. I have 


observed no other specimen of this remarkable Achillea. 


8. Achillea Pecten-Veneris sp. no\ 


Plant of slender habit, 4 dm. or more in height, simple, the 
stem markedly sulcate, loosely pubescent or villous ; leaves 8-12 
cm. in length, oblanceolate in general outline, regularly and finely 
bipinnatifid or bipinnate, the segments as well as the ultimate divi- 
sions filiform, gradually reduced toward the base of the rachis ; 
surface of the foliage obscurely pubescent with scattered hairs, the 
somewhat clasping base of the petiole usually villous: corymb 
many-branched, inclined to be flat-topped, the branches and 
branchlets puberulent : heads 4—5 mm. in height, the bracts of the 
involucre stramineous, carinate, each with a dorsal greenish stripe : 
rays white, scarcely exceeding 2 mm. in length : achenes narrowly 
elliptical, rather more broadly margined than in other members of 
the subgenus: style much exserted. 

Type in the herbarium of Harvard University, collected by A. 
Duges at Guanajuato, Mexico (no. 421). Mr. Seaton’s no. 354, 
in the Herbarium of Columbia University, collected on Mt. Orizaba 


at an altitude of 8000 feet, is also to be referred here.’ 


g. ACHILLEA MILLEFOLIUM L. Sp. Pl. 899. 1753. 

Plant of variable stature, usually 3-6 dm. high, sparsely vil- 
lous or glabrate ; leaves of thin texture, evenly bipinnatifid, the 
petiole with dilated clasping base ; segments not closely approxi- 
mated, the ultimate divisions linear : corymb generally flat-topped, 
very compound, the branchlets glabrate: involucral bracts pale 
stramineous with greenish keels: rays usually small (2-3 mm.), 
white or pink: achenes linear, scarcely margined. 

Newfoundland and Canada to Florida, westward to the foot- 
hills of the Rocky Mountains. Specimens selected at random 
from various parts of this range were found to agree perfectly with 
European material. It should be noted here that although Lin- 
naeus cites no figure for his type, there are numerous illustrations 
of A. Millefolium among the works of older authors, all of which 
point to the same plant. 


* Since writing the above, I have been informed by Dr. J. N. Rose that this spe 


cies is exceedingly abundant throughout Central Mexico, where he is now collecting. 
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10. ACHILLEA LiGusTIcA All. Fl. Pedem. 1: 181, 4 52. fi 2 
1785 
Plant robust and branching, pubescent or puberulent : leaves t- 


coarsely bipinnatifid, the rachis broadly margined : segments com- 
paratively few, ovate or oblong in outline, irregularly incised : 
corymb rather slender, flat-topped: involucral bracts greenish, 


carinate rays white, 2—3 mm. in diameter ; achenes linear, win 


a 
~ 
] 


specimens having been collected at Onteora, N. Y., in 1891 by 


[his plant must be added to our list of European waifs, two 


Miss Anna Murray Vail. The plant has also been collected on the 
Massachusetts coast 


In conclusion, I wish to express my grateful acknowledgements , 
to Dr. N. L. Britton, Prof. L. M. Underwood and Dr. B. L. Rob- 
inson for the loan of material, and to Prof. Edward L. Greene for 
the privilege of using his invaluable library. To Mr. William R 
Maxon, of the National Museum, I am also indebted for assistance 
in many critical comparisons and verifications 
' 


A little-known Mildew of the Apple 
By A. J. Grout 


(WITH PLATE 364 


Late in the antumn of 1892 (November) a mildew was ob- 
served on a few belated leaves clinging to the adventitious shoots 
from the stump of a young apple tree in Newfane, Vt. The shoots 
were gathered and the leaves closely examined for perithecia, but 
none could be found. An accidental examination of the twigs 
showed that the mycelium had spread over the upper portions 
and here and there were darker spots covered with more closely 
matted mycelium. Under the microscope these spots were found 
to contain abundant perithecia, like those figured in plate 364, figs. 
1and 2. At that time I found no one in New England who 
knew this mildew. It was, however, described in Ellis and Ever- 
hart’s North American Pyrenomycetes (then recently issued) as 
Sphacrotheca malt (Duby) Burrill. Prof. Burrill there remarked 
that he had not had access to any European material of this fun- 
gus that was at all satisfactory, but from the description and the 
fact that it was scarcely possible that the introduced Pyrus Malus 
should have an exclusively American parasite of this kind, he 
concluded that the American plant was the one described as £ry- 
siphe mali Duby, Botan. Gall. 1: 869. 1830. 

A careful examination of the exsiccati in the Harvard and 
Columbia herbaria, including the Ellis herbarium, failed to bring 
to light any European material of Zrystphe mali Duby which con- 
tained perithecia in condition to be of any uss Che European 
exsiccati contained leaves only, while the perithecia in the Amer- 
can plant were invariably found on the young twigs. 

In November, 1898, Dr. Magnus, of Berlin, published in the 
Berichte der Deutschen botanischen Gesellschaft a historical and 
descriptive account ‘‘ Veber einen in Sidtirol aufgetretenen Mel- 
thau des Apfels’’ in which Professor Magnus completely confirms 
Professor Burrill’s conclusions. As his article and plate will be 
accessible to comparatively few in America, this article and an en- 
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tirely new drawing by Prof. F. ] Lloyd, of the Teachers Col- 
New York City, have been prepared to interest eastern col- 
tors in this little known fungus 
In 1895 this mildew was again collected in Newfane, on ad- 
ventitious shoots from a tree growing about fifty rods from the 
place of its first collection. This was distributed as no. 926 of 
Ellis & Everhart’s Fungi Columbiani. It had previously been 
distributed as no. 3213 in their N. Am. Fungi, collected in Ames, 
lowa, by Prof. Pammel In the Ellis herbarium it is further rep- 


1 from Missouri (Demetrio) and Kansas (Kellerman and 


resentec 
Swingle). Prof. Burrill remarks of its distribution ‘‘ Not appar- 
ently very frequent but exceedingly abundant at times. Mississippi 
Valle Vy and probably eastward.’ 

It seems probable that this mildew is not uncommon but is 
rare ly collected because its pe rithecia are on the shoots instead of 
the leaves and also because the perithecia do not mature until very 
late in autumn when no one thinks of collecting mildews. The above 
mentioned peculiarities belong to the European plant also accord- 


ing to Professor Magnus and probably furnish the explanation of 


the poor European exsiccati and the comparative ignorance of the 


plant among European botanists 
SPHAEROTHECA MALI (Duby) Burrill; Ellis & Everhart, N. Am. 
Pyreno. 7 1892. 


1 


Mycelium growing on young shoots and upper side of leaves ; 
perithecia seldom or never found on the leaves. Mycelium on the 
leaves thin; fruiting mycelium more dense. Perithecia densely 
aggregated in small dark brown patches, 75-95 », reticulations 
evident, appearing to be raised but in profile seen to be sunken ; 
appendages 4-12, clustered at the summit of the perithecia, sep- 
tate, colored nearly the whole length, frequently nodulosely swollen 
near the tips, length 4—8 times the diameter of the perithecium, 
easily detached ; perithecia bearing on the under side an abundance 
of short irregular rhizoidal appendages the nature of which is 
doubtful. Asci single, almost globose, 42-48 x 50-66. Spores 
8, elliptical, 13-21 

On the upper parts of young twigs of Pyrus Malus, especially 
in nurseries of young trees, and on suckers or adventitious shoots 


from old branches 
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The stiff rigid appendages are totally unlike the appendages of 
any other Sphacrotheca known to me and seem to me to constitute 


as good a generic distinction as the number of asci in a perithecium. 


DESCRIPTION OF PLATE 364. 


Figs. 1 and 2, camera lucida drawings of the perithecia, 4° and 1%, respectively ; 
6, basal part of appendage to show the propor- 
g, ends of two adjoining cells; 10, 


3, 4, 5, 7 and 8, tips of appendages ; 
tions of cells; junction of basal and neighboring 
cells ; II, ascus and spores, es 82, walls of exosporic cells-reticulum; 13 and 14, 
rhizoidal appendages, 








Nomenclatural Notes.—Il 
By JOHN HENDLEY BARNHART 


1. /lysanthes gratiolotdes (L.) Benth. The first edition of Lin- 
naeus’ Species Plantarum is no longer regarded as favorable terri- 
tory for the nomenclatural explorer, yet the fact seems to have 
escaped entirely the attention of our American botanists that the 
Gratiola dubia of that work is identical with Capraria gratiolotdes 


of the second edition. The name of this species should be 


Ilysanthes dubia (L.) 


Gratiola dubia L. Sp. Pl. 17. 1 


-*7 
/ > oe io 


é 
Capraria gratioloides L. Sp. Pl. Ed. 2, 876. 1763 
[lysanthes gratioloides Benth.; DC. Prodr. 10: 419. 1846. 
2. .l/onotropsis Schwein. No one appears to have noted the 


fact that Elliott, in publishing Schweinitz’ name .J/onotropsis, not 


i 
only expresses a desire that the genus should be called Schwetnitsza, 
but does so in such a way that the latter name enjoys the priority 
of position. As Schwetnitsia is accompanied by the description of 
Monotropsis and its species J. odorata, its due publication seems 
unquestionable. It is strange that Elliott, who proposed Schzwein- 
itsta, and Nuttall, who adopted it in the following year, both failed 
to combine any specific name with it. This omission, however, 
was promptly rectified by Rafinesque. The synonomy of this 
genus thus stands as follows : 

SCHWEINITZIA Ell. Bot. S. C. & Ga. 1: 478. 181 

| Monorropsis Schwein.; Ell. Bot. S. C. &Ga. 1: 478. 1817.] 

SCHWEINITZIA ODORATA (EII.) Raf. Am. Mo. Mag. 3: 99. 1818 
Monotropsis odorata Ell. Bot. S. C. & Ga. I: 479. 1817. 


Schweinttsia Caroliniana Don, Gard. Dict. 3: 867. 1834. 


/ 


SCHWEINITZIA REYNOLDSIAE A. Gray, Proc. Am. Acad. 20: 
301. 1884. 
Monotropsis Reynoldsiae Heller, Cat. N. Am. Pl. 5. 1898. 
3. Lrientalis Americana. From all recent botanical works it 
would appear as if this species were first distinguished from 77rzen- 
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talis Europaea by Pursh, in 1814. It was actually separated as a 
variety by Persoon, in 1805, and as a distinct species by Rafinesque 
in 1808. Its synonomy should therefore appear : 

TRIENTALIS AMERICANA (Pers.) Pursh, Fl. Am. Sept. 254. 1814 
Trientalis Europaea Americana Pers. Syn. 1: 402. 1805. 
Trientalis borealis Raf. Med. Rep. II. 5: 354. 1808. 
Trientalis Europaea angustifolia Torr. Fl. N. U.S. 1: 383. Je. 

1824. 

4. Llatinoides Wettst. This name, proposed in 1891 in Engler 
& Prantl’s great work, is obviously identical with Dumortier’s 
Kickaia, published in 1827 (at which time this latter name was un- 
preoccupied, although since used as Azria or Atckxia, for an en- 
tirely different genus). When the writer first noticed this in his 
own copy of the Florula Belgia, he thought that it might have been 
overlooked, but it is cited in De Candolle’s Prodromus, Pfeiffer’s 
Nomenclator and Synonyma, and the Index Kewensis; in fact. 
about everywhere where it would be looked for. Our two species, 
both introduced, are the ones which constituted the genus as orig- 
inally published by Dumortier. 
KICKXIA Dumort. Fl. Belg. 35. 1827 
[Evatine Hill, Brit. Herb. 113. 1756. Not L. 1753.] 
[ Linarta § Eratinorpes Chav. Mon. Antirrh. 103. 1833 
[Evatinoipes Wettst.; E. & P. Nat. Pfl. 4%: 58. 1891.] 
KickKXIA Evatine (L.) Dumort. Fl. Belg. 35. 1827 
Antirrhinum Elatine L. Sp. Pl. 612. 1753. 
Linaria Elatine Mill. Gard. Dict. Ed. 8, no. 16. 1768. 
Elatine hastata Moench, Meth. 524. 1794. 
Elatinoides Elatine Wettst.; E. & P. Nat. Pfl. 4°: 58. 1891. 
KICKXIA SPURIA (L.) Dumort. Fl. Belg. 35. 1827 
Antirrhinum spurium L. Sp. Pl. 613. 175 
Linaria spuria Mill. Gard. Dict. Ed. 8, no. 15. 1768. 
Elatine ovata Moench, Meth. Suppl. 171. 1802. 
Elatinoides spuria Wettst.; E. & P. Nat. Pl. 4”: 58. 1891. 


5. Wulfenia Houghtoniana (Benth.) Greene. This plant was 


- 
J 


described by Bentham as a new species in 1846, under the name 
Synthyris Houghtoniana. It is perfectly clear, however, that this 


is the same plant intended by Eaton, six years earlier, in his de- 
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ption of Gymnandra Bulli. Strangely enough this name has 
been overlooked or ignored by all subsequent writers, and is not 
mentioned by any of them even as a synonym. The nomencla- 


tural history of this species thus appears to be : 


Wulfenia Bullii (lat.) 
Gymnandra Bulli Eat.; Eat. & Wr. N. Am. Bot. 259. 1840 
Syuthyris Houghtoniana Benth.; DC. Prodr. 10: 454. 1846 
lV udfenia Houghtoniana Greene, Erythea 2: 83 1894. 
6. Lonicera ciliata Muhl Chis is undoubtedly the Z. Cana- 
densis of Marshall, although the latter does not seem to have been 


cited by any recent writer 


LoNICERA CANADENSIS Marsh. Arb. Am. 81. 1785 
Lonicera ciliata Muhl. Cat. 23. 1812 
7. Cuscuta glomerata Choisy. In Britton & Brown's Illus- 


trated Flora, Choisy’s name has been replaced by C. paradoxa 


Raf. (1820). But this was not Rafinesque’s first name for the 
plant. In reporting his ‘‘ Western Discoveries’’ in the American 
Monthly Magazine, in 1818, he described it under the name C- 
aphylla ; a somewhat inappropriate name, considering that all the 
species of Cuscuta are practically leafless, and this is doubtless why 
Rafinesque afterward changed it. By the description, ‘ stems 
evanescent,” “flowers in large and thick glomerules round the 


stems of other plants,’’ and especially the “two long filiform 


styles ’’; by the habit, ‘‘it surrounds the stems of many singenesous 


, syngenesious] plants ;’’ and by the range “in the prairies of 


Indiana and Illinois, near the Wabash, and in the barrens of Ken- 
tucky,”” this Cuscuta aphylla is as unmistakable in its identity as 


any plant ever described by Rafinesque. Its synonymy is : 
CuSCUTA APHYLLA Raf. Am. Mo. Mag. 4: 40. N. 1818 


Cuscuta paradoxa Raf. Ann. Nat. 13 1820. 


glomerata Choisy, Mem. Soc. Gren. g: 184, f/. ¢ 


; 


Lepidanche compositarum Engelm. Am. Jour. Sci. 43: 344, f/. 
0. f. 20—726. 1542 
8. Generic names wrongly credited. It would be well if bota- 


nists would exercise a little more care in referring generic names 





; 
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to their correct source. This is true especially of pre-Linnaean 
names ‘revived’’ since 1753. Even in Britton & Brown’s Illus- 
trated Flora we have dédzes, Malus, and Linaria referred to Jus- 
sieu’s Genera Plantarum (1789), while species under each are 
credited to Miller’s Gardener’s Dictionary (Ed. 8, 1768); ‘ J/el- 
lotus, Juss. 1789,” but “ Jelilotus officinalis Lam. 1778 ;” “ Helt- 
anthemum Pers. 1807,” but two species credited to Michaux 
(1803); and other similar cases. 

A much-neglected work, perhaps because so rare, is Hill’s 
British Herbal, published in 1756. Among the pre-Linnaean 
names here used, we find the following, usually referred to a much 
later date: Adies, Alnus, Castanea, Cymbalaria, Fagopyrum, Hypo- 
pitys, Linartia, Malus, Melilotus, Ostrya and Ulmaria. The generic 
and specific descriptions in this work are clear and accurate. It is 
true that the binominal system of Linnaeus is not adopted, but 
this is also true of P. Browne's History of Jamaica, Haller’s His- 
toria Stirpium Helvetiae, the first edition of Scopoli’s Flora Carni- 
olica, Necker’s Elementa Botanica, and many other works which 
are constantly cited for generic names. Most of the names in this 
book, which might otherwise replace those now in use, are com- 
pound, and likely to be avoided on that account, although such 
names as /i/tx-mas, Lursa-pastoris, and Dens-leonis in themselves 
appear to the writer to be no more objectionable than J/esembry- 
anthemum, Dactyloctentum, and Kosteletzkya, and far preferable to 
the specific name Carolinac-septentrionalis recently perpetrated by 
a Southern contemporary. 

g. Dates of Publication. In the recently issued Part 37 of his 
Revisio Generum Plantarum, Dr. Kuntze maintains* that Barton’s 
Compendium Florae Philadephicae was issued in January, 1818, and 
is the original place of publication of some of Nuttall’s names, 
such as Epifagus. In fact, the title of Barton’s Compendium was 
not deposited to secure copyright until July 9, 1818; the-preface 
is dated July 11, 1818 ; the true date of the publication must have 
been later than the former. Nuttall’s Genera was published later 
than the middle of May, 1818 ; possibly later than Barton’s Com- 
pendium (as suggested by the writer in a former papert), but prob- 
ably not. 


* Kuntze, Rev. Gen. Pl. 32: 160. 1898 


+ Bull. Torr. Bot. Club, 24: 409. 1897 
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As Dr. Kuntze starts with wrong premises, it is but natural that 
he should reach incorrect conclusions He indicates very plainly 
how he came to be led astray in this matter, for he says: “ Al- 
ready in February, 1818, Rafinesque corrected Nuttallian names, 
e. g., Leptamnium Raf., proposed for Epifagus Nutt.”’ Evidently 
he is not familiar with the pages of the American Monthly Maga- 
zine. The paper published by Rafinesque in February, 1818, ts 
the second of two devoted to the criticism of Pursh’s Flora (1514) 
Leptamnium was not proposed as a substitute for Zp:fagus Nutt. 
It was published as follows: ‘ Orebanche Virginiana and O. unt- 
flora, must form two peculiar genera, Leptamnium and Thalesia, 
Raf.” Inthe American Monthly Magazine Rafinesque made no 
mention of any of Nuttall’s names until January, 1819, when he 


indulged in an extended criticism of Nuttall’s Genera. 


TARRYTOWN-ON-Hupson, November. 1898 














The Influence of wet Weather upon parasitic Fungi* 


By Byron D. HALSTED 


April and May of the present year were interesting to both the 
meteorologist and mycologist. There is doubtless some vital con- 
nection between the weather and the development of parasitic fungi, 
and it is the province of this paper to record some observations, 
with the hope that it may help to furnish data of value both to 
science and crop growing. 

The following facts are gathered from the New Jersey Weather 
Service. For April the average precipitation for the whole state 
was 3.77 inches, or .40 inch above the normal. It rained on 12 
days, 22 were cloudy and 8 were clear. In short, it was an over- 
cast, but not a very wet month. 

For May the average precipitation was 7.00 inches, or 2.82 
inches above the normal. It rained on 17 days, and there were 
only 7 clear days out of the 31. In the language of the report, 
‘The precipitation during the month of May, 1898, will long be 
remembered as one of the greatest on record.’ 

The following are some of the notes upon fungi for the spring 
of the present year : 

The hollyhock rust, Puccinia malvacearum Mont., has been much 
more abundant and destructive this season than ever before. It 
came into spore production early and ruined many beds of plants. 
Leaves of the ordinary size sometimes had hundreds of spore sori 
that quickly became coated over with the promycelia and sporidia. 

Early in May the cedar apples in the southern part of the state 
were abundant and resembled modern chrysanthemums in their 
large size. Many trees were seen where Gynosporangium ma- 
cropus Link., covered the branches and main stem of the trees 
( Juniperus Virginiana L.) with the gelatinous horns. 

Upon May 28 it was reported to me by a local botanist that 
the Azalea apples (/xobasidium azaliae Peck.) were unusually 
abundant upon Asa/ia nudifiora (L.) and upon the same date the 
writer inspected many paeonia plants that while pushing their 

* Read before Section G. of the A. A, A. S. at its Boston meeting, August 23, 
1808. 
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flower stalks had all the inner leaves of the bushes overrun and 
blighted by a dense growth of Potrytts vulgaris Fr. It was a 


clear case of the fungus flourishing as a parasite upon the spring 
herbage. 

Among wild plants the large succulent foliage of the man- 
drake proved espe cially susceptible. As early as May 15th a 
Ramularia was found producing large brown patches, and soon 
after the rust (Puccinia podophylli Schr.) appeared in great abun- 
dance, and within two weeks scarcely a plant could be found with 
the leaves not covered with the telentospore form of the rust. 

A very large per cent. of the plants of C/aytonia lirginica 
L. were ruined by Aecidium Mariae-Wisont Clint., and the smut 
(Ustilago ornithogali Schm.) ravaged Erythronium Virginicum 
Sm 

Some plants of Onagra diennis (L.) were affected with Syuchy- 
trium fulgens Schr., covering leaves and stem alike completely. 
[he same was true of Adectdium epilob DC. The rust Puccinia 
curtipes Howe on Saxifraga lirginiana Michx. was very abundant 
and Plasmopara geranti (Pk.), and Peronospora parasitica (Pers.) 
were largely in evidence upon their respective hosts. Cystopus 
candidus was very common on shepherds’ purse, while Cerastium 
culgatum was literally overrun by /sariopsis pusilla Fr 

In the fruit garden the blackberries suffered unusually from the 
rust, Cacoma nitens Schw., in May and June; J/onilia fructigena 
secured the cherry crop, and in the grain fields the rye showed 
much Uvrocystis occulta Wallr., and a still larger percentage of 
wheat Was destroyed by Ustilago tritt 2 P while some fields of 
oats were ruined by Ustilago avenae (Pers.). 

In the orchards the members of the genus /roascus have been 
remarkably abundant, upon the cherry trees ; and never before, to 
my knowledge, has there been any such wide-spread outbreak of 
peach curl (/.veascus deformans (Berk.)) in this country as during 
the spring of 1898. In some orchards every leaf was more or 
less affected, and young trees recently set were similarly diseased. 
In the ‘“ Rural New Yorker,” under date of June 18th, there is an 
editorial upon the subject in which it is stated that ‘The peach 
orchards have never before received such a visitation of curl as 
this year.”’ 
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It may be assumed that the weather of one season affects the 
vegetation of the next, and it should be borne in mind that the 
summer of 1897 was a very wet one. In the six months of the 
growing season, namely : April, May, June, July, August and Sep- 
tember, all except September had a rainfall above the average. In 
short, in place of the 25.01 inches for the normal there were 30.31 
inches, more than a third (11.42 inches) of which fell in July. This 
is the heaviest rainfall for any month during the ten years that the 
writer has been connected with the New Jersey Experiment Station. 
The season that was most nearly like that of last year is that of 
1889, in which five out of the six months of the growing season 
were above the normal in rainfall and the total was 36.87 inches. 
It was during this season that the precipitation for July was 10.19 
inches, giving the month the second rank for rainfall for the past 
nine years. 

As 1889 and 1897 were the two wet years of the last ten, and 
agree in having the heaviest precipitation during July, it will be to 
our purpose to note here some observations upon fungi recorded 
for those two years and return later to any consideration of the 
relation of the weather of one season to the mycological develop- 
ments in the next. 

In 1889 the writer spent a large fraction of his time in the 
study of crops by personal visitation throughout the state. It be- 
ing his first year at the Experiment Station, there was no means 
of making any comparisons, but the mid-summer was characterized 
by the extensive development of parasitic fungi of various species. 
There was, for example, a phenomenal outbreak of the potato rot 
and both Phytophthora infestans De By. and the bacterial disease, 
working alone or together, carried off the main portion of the crop. 
Large growers throughout whole sections of the country did not 
harvest their potatoes, while others dug and placed them in heaps 
where they rotted. 

The mildew of the lima bean, Phytophthora phaseoli Thax., was 
described by Dr. Thaxter in 1889 and figured in the Annual Re- 
port of the Connecticut Experiment Station for that year, where it 
is stated that it was first observed in September and in some cases 
the bean crop was greatly injured. Particular stress is laid upon 


the year of discovery, and its abundance because in the hree 
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months of July, August and September for 1889 the total rainfall 
for New Jersey was 23.73 inches, or nearly ten inches above the 
average, and presumably it was as wet in Connecticut. 

Of. other fungi the writer calls to mind the destruction of the 
grape crop by Black Rot (Physalospora Bidwell (El\.)) and not 
trusting to memory the following is taken from the Experiment 
Station report for 1889 “It is no exaggeration to say that in some 
parts of the State it (grape crop) has been a complete failure. For 
example, * * * at Egg Harbor recently the writer was informed 
that in all that section, famous not only for the number, but for the 
fine quality of its grapes, the vineyards had yielded no marketable 
fruit.”’ 

It was the same year that the writer found for the first time 
Plasmopora Cubensis (B. & C.) in abundance upon pumpkin, squash 
and field cucumber, and he will never forget the impression made 
upon him of a large hillside apple orchard having an orange color 
from one end to the other due to the roestelia of the Gymnospor- 
angium macropus that infested nearly every leaf and many of the 
twigs and fruits. 

There is no question but that 1889 was a remarkable year for 
the abundance of rain and also for the prevalence of destructive 
fungi. 

Coming now to 1897 it is recorded that the same potato sections 
were visited as in 1889 and the same story of destructive decay 
was listened to as related by the disappointed potato growers. 
Phytophthora infestans was so abundant in some fields that scarcely 
a leaf escaped its attack. 

In a similar manner the bean Phytophthora was particularly 
destructive in 1897 and the list is a long one of those fungi that 
were pestiferous. Through a large part of the State the grapes 
rotted so badly that they were in some places removed by tons 
and burned as a check upon future ravages. 


There is no question in the minds of the crop growers, but that 


1897 was a year remarkable for its losses due to the ravages of 


fungi. 
The two years we have been considering, namely, 1889 and 
1897, are remarkable meteorologically for the heavy precipitation 


in July and for the fact that the whole growing season was wet. 
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In 1890 it is seen from the record there were four out of the 
six months above the normal, but the excess in each case was 
small and the total rainfall 25.75 was but little above the average : 
25.01. The record shows to quote from the report for that year 
that ‘‘ This has been a year of trouble with potatoes * * * decays 
of various sorts have been destructive * * * Farmers were plow- 
ing the ground for wheat paying no attention to the large crop of 
decayed potatoes in the soil.”’ 

It was the season that the bacterial disease came prominently 
into notice in New Jersey. It is in cases like this one of 1890 that 
one needs to remember that the fungous troubles of one season 
may be entailed upon the next should the conditions be at all fav- 
orable. There was a rainfall above the average for all the months 
except April and May and while not excessive this season followed 
one phenomenal for a wet July and the prevalence of fungi. 

The years 1891 and 1892 were dry ones in which there was 
no outbreak of fungous troubles. The same is true of 1895 and 
I Sof . 

The year 1894 while not a particularly wet one is peculiar for 
the heavy fall of rain in May, 7.72 inches, and in September 7.46, 
amounts about doubling the average for those months, while the 
other four months were below the normal. It was a dry summer. 

From the mycological standpoint the year was remarkable for 
the most wide-spread and destructive attack of fire blight that the 
writer has ever seen. Personal visitations to various fruit-growing 
sections of the State confirmed the written reports received that 
scarcely an apple or quince tree had escaped and a large percent- 
age of pear orchards were injured. 

Rainfall does not express all the meteorological conditions that 
need to be taken into consideration and in this connection it should 
be stated that the precipitation from May Ist to June 7th was dou- 
ble that of the average and from June 7th to 17th there were ten 
days following directly upon the heavy rains when the temperature 
in the day was unusually high with remarkably cool nights alter- 
nating. In short there was a long period of cloudy, rainy weather 
followed by a superheated period as above mentioned. 

It was in the wake of these phenomenal meteorological changes 


that the blight came. This was the beginning of an entire loss of 
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faith in the “iron clad” nature of the “ Keiffer’’ pear and the 
year when many fruit growers determined that the “‘ Smith’s cider ”’ 
apple was a variety no longer profitable simply because of its sus- 
ceptibility to the blight. Orchards of pears were so badly crippled 
in 1894 that their recovery has been slow where ruin was not 
complete. 

Turning to the printed notes for other fruits for the same year 
it is found under the Cherry leaf spot fungus ( Cy/indrosporium padt 
Karst.) that ‘‘never before has the writer Seen such an abundance 
of this destructive parasite. It was impossible to find a single 
tree that was not more or less affected by this fungus and in hun- 
dreds of instances whole orchards were strikingly reddened by it.” 

Peaches were spotting badly with the Cladosporium carpophilum 
Thiim., as early as June roth and particularly abundant upon the 
foliage, giving it a very distressing appearance. 

The heavy September rains came late in the growing season 
and did not seem to have any marked effect upon the health of the 
ordinary crop plants for that autumn. 

The next season, however, was one in which blight prevailed, 
but to a less extent than in 1894. The rains were somewhat ex- 
cessive in April, 4.88 inches, followed by five months that in rain- 
fall were below the average. 

In connection with a bacterial disease like the fire blight, one 
is not yet able to decide how much of the progress of the disease 
may be ascribed to the previous rainy autumn and the wet early 
spring and we must not forget that the year before was remarkable 
for blight, thereby leaving a vast stock of germs on hand for future 
development. 

It remains to consider in brief the year 1896, which, as a whole, 
was a dry one with a rainy June and July. It was during this 
time that the asparagus rust Puccinia asparagi DC., made its 
appearance in the Eastern United States to an alarming extent. 
The records show that the same disease reappeared in 1897 in even 
greater abundance, at least in New Jersey, and the wet season 
closed with the asparagus beds literally brown from the ravages of 
the rust. 

It is too soon to predict in more than in a general way the 


outcome of a crop when the main features of the weather are given. 





i 








EL a 





T7PON PARASITIC FUNGI 387 


(More clear than any other are the possibilities of forecasting for 
the downy mildews.) The potato Phytopthora is quite likely to 
come when there is a wet June, July and August, as shown by the 
experience of 1889 and 1897. 

The observed facts in connection with Peronospora and a dry 
season may not be amiss. During 1887, while in Iowa, it was 
recorded that from March to August there was only 8.32 inches 
of rainfall, followed by nearly ten inches in September. <A study 
was made of the downy mildews and the following note was re- 
corded in a bulletin of the Botanical Department of the lowa 
Agricultural College for the year: ‘‘ These observed facts show 
that with the Peronosporeae there is no doubt that the species are 
best suited to a moist season. The members of the genus Perono- 
spora have in no instance been so abundant during the last two dry 
years as beforethe drought came. There was a decided decrease of 
the mildews the past year until the September rains came, and after 
that a few weeks of warm weather followed, during which seed- 
lings of various kinds sprung up, and on these, in some instances, 
Peronosporae made their appearance. In general the mildews were 
found in early spring and after this, through the long dry summer, 
in limited quantities, upon plants growing in moist places along 
streams and edges of pools.” 

The genus Cystopus seems less influenced by drought, but as 
a rule there was less of the species and the infested specimens 
were those best situated for obtaining moisture: In all cases where 
Peronosporeae flourished they were upon succulent hosts, and 
even with these there were probably less growth of parasites but 
greater manifestation of disease due to lack of vitality in the 
hosts. These instances, therefore, form no exception to the gen- 
eral rule, that dry weather is not advantageous for the develop- 
ment of the Peronosporeae. The apple rust and the black rot of 
the grape come in the same category with the potato rot. 

With the twig blights due to bacteria that spread most largely 
in early summer from flower to flower by means of bees or to the 
tender opening leaf buds the case is different. This would seem 
to be favored by a wet early spring as evidenced by the remarkable 
outbreak in 1894, when, in May, 7.72 inches of rain fell, the third 
largest monthly precipitation during the nine years. 
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There are no extensive data in connection with the asparagus 
rust as it was unknown here until 1896, but during the two 
years it has appeared the midsummers have been wet, but only 
slightly so in 1896 and not at all comparable with 1889 and 1897, 
when the July rains attained to 10.19 and 11.42 inches respectively 
and potato rot and bean Phytophthora prevailed. 

The observations thus far made are not sufficient for any gen- 
eralization, but the evidence points to the opinion that a wet April 
and May will prepare the way for an abundance of fungi that come 
in early June. This will include particularly the bacterial troubles 
of the orchard and fruit garden. 

A wet June and July is apt to bring a failure, whole or partial, 
of the potato crop almost as certainly as the decay of stone fruits 
with Jonilia. And should August be rainy in addition the 
chances of a grape crop become very small. 

As has been suggested, the rain gauge does not tell the whole 
story. There may be cloudy weather without rainfall and great 
humidity without precipitation. Therefore guiding principles are 
far to seek so long as the several meteorological factors admit of 
infinite combinations. 

The problem as it lies before us does not lend itself easily to 
the experimental method, simply because climate cannot be varied 
at will and applied locally as the student may desire. Something 
may be done in supplying water artificially in the various ways of 
modern irrigation ; but this does not affect the atmosphere that 
plays in far reaching breezes, blowing for days at a time and from 
long distances. However, something has been attempted in this 
direction at the New Jersey Experiment Station and the following 
is gathered from the notes upon the subject. With turnips the 
irrigation experiments in 1896 showed that water may be applied 
to advantage in a dry season, ‘“ provided the ground was not in- 
fested with club-root, in which case the additional water only in- 
creased the virulence of the root malady.”’ 

The same printed report shows that for tomatoes the larger 
amount of fruit decay is upon the irrigated land, partly due to 
their being a larger percentage of those that cracked and became 
worthless. The irrigated plants presented a somewhat better ap- 


pearance than those not receiving water, because there was more 
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new growth; but not from any lack of the blight Septoria Lyco- 
persict Speg. 

With the beans the report reads ‘‘ The anthracnose Cod/etotrt- 
chum lagenarum (Pass.) was more than twice as abundant upon the 
irrigate than upon the check belt, but with the bacterial disease 
the amounts were reversed.” In another field where beans had 
not been previously grown the irrigated land gave nearly double the 
anthracnose found upon the check and here also the bacteriosis 
was less than where the plants were not watered. 

With potatoes and beets the results were negative, that is, there 
was no marked difference between the irrigated and non-irrigated 
in the amount of scab or leaf blights. With celery there was con- 
siderable gain in crop and an apparent decrease of the blight. 

Another line of experimentation upon the general subject of 
weather versus fungus growth is by shading the plants partially as 
if in imitation of an overcast sky. During 1897 several garden 
crops were partially shaded by placing lath frames over the plants 
and cutting off one-half of the direct sun. 

No striking results were obtained concerning the development 
of fungi and as the experiments are still running no report will be 
made for them here. 


RUTGERS COLLEGE. 











Proceedings of the Club 


Tuespay Eveninc, APRIL II, 1899 

President Brown in the chair, 23 present. 

An invitation was extended to Club members to be present at 
the tea given by the Barnard Botanical Club from 4 to 6 Pp. M., 
April 28th, at Barnard Botanical Laboratory. On motion, the 
club sent its acceptance with thanks, through the secretary. 

Another invitation was presented, from the Washington Bo- 
tanical Club, and seeking a joint Decoration Day excursion at 
Washington. On account of distance and the date of the holiday 
in the week, it was not deemed possible to accept as a club, but it 
was recommended that those attend as individuals whose engage- 
ments may permit. On motion, the thanks of the club were trans- 
mitted through the secretary. 

Another invitation was discussed favorably as within practicable 
distance, being that of the Philadelphia Botanical Club, asking that 
the Torrey Club join in a Decoration Day excursion to Tullytown. 

One new member was elected on nomination of Dr. Rusby : 

Dr. Jerome B. Thomas, Jr., Irving St., Brooklyn, N. Y. 

The first paper, by Mr. Eugene P. Bicknell, on ‘‘Our Blue- 
eyed Grasses,’ described the character and habits of five local 
species of Szsyrinchium occurring within the hundred-mile limit. 
Three of these were distinguished by Mr. Bicknell three years ago 
in an article in the BULLETIN. More recently he has re-discovered 
the obscure S. mucronatum Michaux, which seems to be a rather 
local species. It imparted to the meadows a beautiful blue as seen 
during an excursion of the Torrey Club to Bushkill, Pa., in 1898. 

Mr. Nash said that three of these species are growing at the 
New York Botanical Garden side by side in the same soil and 
conditions ; and each continues clearly distinct. 

The second paper, by Dr. N. L. Britton, was entitled “ Notes 
on North American Cyperaceae,” and was accompanied by the ex- 
hibition of sheets showing numerous critical species. The distri- 


bution of /imbéristylis castanea, which grows both in Atlantic salt 


marshes and in the interior, was remarked upon. A number of 
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other salt marsh species occur both on the coast and in the in- 
terior; due perhaps to different former geographical conditions 
with presence of masses of salt water in the interior. Such are 
Chenopodium leptophyllum and Glaux maritima. 

President Brown exhibited a recent collection of Prabavema in 
blossom. 

Attention was called to the address by Professor Underwood, 
on the Kew Gardens, at the Museum of Natural History on April 
1 3th. 

Professor Britton announced the return of Mr. S. Henshaw 
from Porto Rico, bringing a very interesting collection of woods 
used by the people of that island, soon to be made the subject of 
an illustrated lecture before the Club. 

On motion of Dr. Underwood, seconded by Dr. Britton, it was 
declared that the Club nominates E. S. Burgess as candidate for 
the Newberry grant for this year, for the furtherance of botanical 
research. 


Adjournment followed. 


WEDNESDAY EVENING, APRIL 26, 1899 

Meeting held in the large hall of the College of Pharmacy. 

President Brown in the chair; 60 present. 

A letter was read from Mr. C. L. Pollard, Secretary of the 
Washington Botanical Club, offering entertainment to any of the 
Torrey Club who will join in the Decoration Day excursion from 
Georgetown, and who will notify him by May 2oth. 

Two new members were elected to the Club: Mr. Wm. S. 
Opdyke, 20 Nassau street, proposed by Dr. Rusby; and Mr. 
Andre Mali, 93 Willow street, Brooklyn, proposed by the 
Secretary. 

The evening was devoted to an illustrated lecture by Mr. Cor- 
nelius Van Brunt, on ‘“‘ The Glaciers and Flowers of the Selkirks 
and Rockies,” with numerous colored lantern slides. Mr. Van 
Brunt took up his narrative at Lake Louise, which he had just 
reached in the similar lecture given to the Club the previous win- 
ter. About 60 new views were shown, colored by Mrs. Van 
Brunt, exhibiting the glacier and rock surfaces with remarkable 


distinctness, and with beautiful mountain meadows of pink and 
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yellow, clear lakes, and mossy bogs. Among the flowers which 


2 ee 


produce masses of color, yellow Arnica is most abundant and 
Erigeron glabellus next so. Valeriana Sitchensis and Saxifraga }. 


Van-Bruntiae are among the most beautiful. The mountain forget- 
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me-not, Linnaca borealis, and Cassiope tetragonum occurred in great 
abundance. 


Besides beautiful scenes about the Lake of the Clouds and 


Lake Agnes, the Kicking Horse River, and among glacier ascents 

and crevasses, Mr. Van Brunt exhibited views of the railway con- 
struction, snowsheds, hotels, guides and ponies, introduced a party 

from the Appalachian Mountain Club with their Swiss guide, and 

finished with a number of representative flowers of the eastern i 
slope of the Rockies. 


Adjournment followed 


Tuespay EVENING, May 9, 1899 

President Brown was in the chair. 

32 persons were present. 

A letter was read from an absent member, Dr. A. Emil 
Schmidt, now Chief of the Medical and Sanitary Department, Nile 
Reservoir Works, Assouan, Egypt. This letter, dated March 23, 
1899, mentioning the present sterility of Assouan and the lack of 
any vegetation except the date-palm and sycamore, offered con- 
tributions in the future should anything of botanical interest de- 
velcp during his expected seven years’ residence. Dr. Schmidt ; 
also tendered his resignation as an active member, which was ac- 
cepted, and, on motion of Dr. Britton, his name was transferred to 
the list of corresponding members. 

Announcement was made of the Sixth Annual Flower Show 
at the Normal College, May 11th, 12th and 13th, being an ex- 
hibit of wild flowers of New York and vicinity, arranged by ladies 
of the Normal College Alumnae. 

The Secretary made reference to his recent meeting with the 
New England Botanical Club and the expression of interest in the 
Torrey Club which was then made. He also alluded to the recent 
good fortune of the Harvard Herbarium in receiving those manu- 
scripts of the botanist Manasseh Cutler, which had been in the 
hands of Oakes and of T. W. Harris, and until recently, of the 
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Tuckerman family. These include descriptions of many of the 
plants of eastern Massachusetts, written 1787-1804. 

Dr. Britton made announcement of receiving at the N. Y. 
Botanical Garden a remarkable small-flowered form apparently of 
Syndesmon thalictroides with the flowers pink within and without, 
which is now planted. 

The regular program of the evening consisted of an address 
by Mr. Samuel Henshaw, “ Notes on the Flora of Porto Rico,” 
giving an account of the people, customs, climate, and present 
conditions of that island. He exhibited numerous specimens of 
Porto Rican utensils and articles of household use of vegetable 
manufacture, including many applications of the calabash gourd, 
from spoons to chopping-bowls, many ways of using palm leaves, 
etc., etc. He referred to the immense growths of Bougainvillca, 
of Crotons in the open sun, of Fourcroya, Lantana, etc. He 
showed many photographs, portions of large tree-fern and bamboo 
trunks, a tall wooden mortar and dumbbell-shaped wooden pestle, 
musical instruments made from gourds and other sources. 
Orchids were few, the reports of their occurrence proving to be 
founded chiefly on Aroids and Tradescantias. By one coming 
from the North the most singular sensation is experienced on find- 
ing every common weed under foot to be what would have been a 
greenhouse plant at home. 


After examination of specimens, the Club was adjourned. 


WEDNESDAY EVENING, May 31, 1899 

Twenty-four present. Dr. Underwood presided in absence of 
officers. 

On the part of the committee on nature study, Miss Sanial de- 
scribed briefly the use of plant material in the vacation schools of 
New York City, and the need of donations of fresh flowers and 
other natural objects. Many of the children have never seen any 
wild flowers whatever. Any one who writes to the Board of Edu- 
cation, labelling the communication ‘ For Vacation Schools,” will 
receive the necessary blanks for forwarding. 

Dr. Arthur Hollick’s paper, ‘‘ A Comparison between Geolog- 
ical Sequence and Biological Development in the Vegetable King- 
dom,” was to have been illustrated by lantern-slides, but was de- 
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ferred. Dr. Hollick presented instead a short de scriptive abstract 
of the subject, comparing the taxonomic series of vegetable life as 
it now exists and the phylogenetic series of the past, consecutive 
from Azoic to Neozoic time. He alluded to the first occurrence 


of modern genera in the Mesozoic, and of modern species in the 


Tertiary, and to the vigorous growth made by lower forms of 


algae in the hot waters of Yellowstone Park, suggesting that 
similar algal life was probably characteristic of the earlier heated 
waters of the globe. He stated that many of the Cambrian casts 
claimed to represent algae are undoubtedly rightly interpreted ; 
and then sketched the successive appearances of the earliest known 
gymnosperms in the Devonian, monocotyledons in the Triassic, 


and dicotyledons in the Cretaceous, by the middle of which period 


many modern genera are recognized. Ferns and Lycopods of 


modern families appeared in the Devonian, the first known Musci, 
Hepaticae, and Fungi in the Tertiary. Plant remains in glacial 
deposits are exactly the same as species now living a little further 
to the north. The Carboniferous fern-species which have been 
figured and named outnumber those of the whole world now liv- 
ing. The coal flora was probably practically identical all over the 
world. Every time a new horizon is opened up, even down to the 
Tertiary, there are many new fossil ferns discovered in it 

The second subject presented was the exhibition and descrip- 
tion of a hygroscopic plant-specimen by Dr. C. J. Eames. The 
specimen was originally described in an article entitled ‘ The 


Resurrection Flower” in Harper’s Monthly, April, 1857, p. O19. 


Dr. Eames’ specimen seemed to be the ripened circle of ovaries of 


some malvaceous flower, and displayed very marked hygroscopic 
movement, expanding completely within fifteen minutes after moist- 
ening. Dr. Eames, a chemist, obtained his specimen in 1860 from 
Dr. I. Beck, who said that he had secured this, and one other like 


it, about 1849 when in Upper Egypt. The other sj 


pecimen passed 


into the possession of Humboldt. Dr. Eames exhibited specimens 
of Astraeus and Axastatica for comparison, their hygroscopic 
movement being less perfect. 

EDWARD S. BURGEss, 
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Bicknell, E. P. Studies in Stsyrinchium—I: Sixteen new Species 
from the Southern States. Bull. Torr. Bot. Club, 26: 217- 
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31. 
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Author proposes new species under the following names: Sisyrinchium corymbosum, 


s titiale, S. tortum, S. Carolinianum, S. Floridanum, S. Nashii, S. rufipes, S. 
fuscatum, S. flagellum, S. Miamiense, S. scoparium, S. implicatum, S. rosulatum, S. 
furcatum, S. sagittiferum, and S. scabrellum. 


Biffen, R. H. On the Biology of Agaricus velutipes Curt. ( Collybia 
velutipes P. Karst.). Jour. Linn. Soc. 34: 147-162. f/. 2-g. 1 Ap. 
1899. 

Buchenau, F. E. Ule’s brasilianische Juncaceen. Engler, Bot. 
Jahrb. 26: 573-579. 18 Ap. 1899. 

New species are described in Luzu/a and Juncus. 

Davy, J. B. Concerning Staffa Davy. Erythea, 7: 43. 1 Ap. 
1899. 

Substitutes Meostapfia Davy for the preoccupied generic name S/affia Davy, Erythea, 

6: 110. N. 1898. 

Engler, A. Beitrige zur Kenntniss der Araceae 1X.—16. Revision 
der Gattung Piilodendron Schott. Engler, Bot. Jahrb. 26: 509- 
564. 18 Ap. 1899. 17. Revision der Gattung Dieffendachia, Engler, 
Bot. Jahrb. 26: 564-572. 18 Ap. 1899. 

Ganong, W.F. Advances in Methods of Teaching Botany. Science 
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Griffiths, D. The common Parasite of the Powdery Mildews. Bull. 
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441. Mr. 1899. 

Kraemer, H. The Morphology of the genus Vio/a. Bull. Torr. Bot. 
Club, 26: 172-183. 12 Ap. 1899. [Illust.] 
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Kranzlin, F. Orchidaceae Lehmannianae in Guatemala, etc. Engler, 
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Lister, A. Notes on Mycetozoa. Jour. Bot. 37: 145-152 pl. S96. 
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Club, 26: 256, 257. 15 My. 1899. 
Potentilla rupincola sp. nov, and Astragalus Hyp tt racteatus var. Nov 
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Euphorbiaceae. Engler, Bot. Jahrb. 26: 503-508. 18 Ap. 1899. 
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26: 251-253. 15 My. 1899. 
Pilger, R. Gramineae Lehmannianae et Stiibelianae Austro-Ameri- 


canae additis quibusdam ab aliis collectoribus ibi collectis deter- 
minatae et descriptae. Engler; Bot. Jahrb. 27: 17-36. 7 Ap. 1899. 
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1599. 

Rowlee, W. W. Historic Trees of North America. 1. The Wash- 
ington Elm. Plant World, 2: 125, 126. 1899. 

Rowlee, W. W._ Description of two Willows from Central Mexico. 
Bot. Gaz. 27: 136-138. f 7-2. F. 1898. 
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